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THIS YOUTH 
CAN HELP YOU 
y MEET YOUR 





|» TOOL MAKING PROBLEM! 


ROVIDED you can tap his reservoir of 
native ability, by giving him quickly the sound founda. 
tion of training in tool making fundamentals and tech. 
niques he needs. Eager to help—he waits only the 
chance you can give him to serve you and his country. 


Have you started—are you planning to start—the 
apprentice training course that will release his young 
energies and enthusiasms in the building of his own 
and industry’s future? 


If so, what and how much will he learn about the 
proper selection and heat treatment of tool steels, on 
which lies so much of the responsibility for the sue. 
cess or failure of tools? 


Out of the laboratories, up from the tool room, straight 
from the hardening furnaces, has come a book to give 
him the hard kernel of ““Know-How” which you your. 
self would implant could you but shepherd his course, 


This book, ““Tool Steel Simplified” —so timely, so easy. 
to-read, so practical, that it is already in its seventh 
reprinting—was developed in cooperation with many 
of America’s leading tool rooms. Thousands of skilled, 
experienced tool makers use it daily to help solve their 
problems of tool steel selection and heat treatment. 
And yet “Tool Steel Simplified” is so understandable, 
so theoretically sound that additional thousands of 
copies have been purchased for vocational training 
purposes. Altogether, more than 20,000 copies are in use, 


If you are concerned with this problem of training tool 
makers and tool hardeners, accept this invitation. Get 
a copy yourself. Read it. See how, see where. it can 
help further your program. 


The cost? Only $1.00 in the U.S.A.—though the book 
is 316 pages, of standard textbook size, quality and 
binding, with 203 illustrations—some in full color. Its 
cost is purposely low—so that it can be made more 
freely available to all who may need it. 


To get your copy of “Tool Steel Simplified”, send us 
your order with $1.00—or use the coupon below. You'll 
find a way to give that boy, who wants to help, a wel- 
come boost, at a time when his services will be invaluable 
to your company and the nation. 


THE CARPENTER STEEL COMPANY 
READING, PA. 
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Feature Section 





Die or Permanent Mold Castings 


Our leading article is of direct interest to design engineers 
who contemplate the use of either die castings or perma- 
nent mold castings. Comparisons are made of both types 
of product by Mr. Chase. The concluding portion is sched- 
uled for September. 


Hardening by Precipitation 


tually the common, everyday steels appear subject to 


the precipitation-hardening type of phenomena, although 
this has generally been thought of in relation to non- 
ferrous alloys or to some complex and highly afMoyed fer- 
rous alloys. This correlated abstract reviews the field com- 
ple‘ely. 


A’i-Hardened Tool Steel 


heat-treating article of interest is our third contribu- 
t It deals with distortion or size change which takes 
placc in the air-hardening type of high-carbon, high-chromi- 
u ol steels. 


Indium as an Alloy 


some late facts about the alloying possibilities and effects 

1e rather rare metal, indium, are found in the article 
by Dr. Fraenkel. Special reference is to age-hardenable 
aluminum alloys. 


Container for Radium 


In the non-destructive testing of metals, radium is an 
important factor. And the handling of it is often a diffi- 
cult problem. The article by Mr. Kaiser describes an in- 
genious device for a metal shipping container for radium 
in connection with its various uses in industry and medi- 
cine. It is said to be as satisfactory as well as cheaper than 
one of a tungsten-nickel-copper alloy. 


Creep Properties of a High Alloy Steel 


The creep properties of certain heat-resisting steels are 
very important in certain industries. Mr. Newell dis- 
cusses the creep properties of a 16 Cr-13 Ni-3 per cent Mo 
Steel in the last article in this issue. 
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Engineering Digests 





Hydrogen Again 


Modern non-ferrous alloys are no exception to the gen- 
eral metallurgical abhorrence of that arch-villain—hydrogen 
Kelly (page 210) claims it is the source of embrittling 
effects in copper, and recommends melting in an oxidizing 
atmosphere followed by deoxidation with calcium boride. 


Plating Metals on Non-Metals 


Methods of coating non-metals with metals (‘‘Electro- 
plasty’’ to them as knows) are described by Bregman (page 
216). 


2 


Is Induction Hardening “Different” ? 


Osborn (page 218) says surface hardening of steels by 
high-frequency induction gives metallurgical structure and 
properties that are different from those obtained by con- 
ventional treatments. 


Electropolishing of Nickel-Plate’ 


Anodic polishing of dull nickel electroplates gives a 
surface as lustrous as that obtained by mechanical polishing 
of nickel coating, report Hothersall & Hammond (page 
228). 


Metal-Design of Aircraft Engines 


Materials and marmfacturing processes used for several 
American airplane engines are discussed and tabulated in 
a “composite” on page 232. 


Plastics Make Hay 


We know that, through chemurgy, actually the reverse 
of the above statement is true, but right now we refer to 
all the useful little products that engineers have had to 
redesign for plastics in the “temporary” absence of their pet 
metals—as reviewed broadly in a ‘“‘composite’’ on page 238. 


Bismuth Improves Stainless Steel 


Bismuth additions to stainless steel make it free-machin- 
ing without detriment to other properties, report Pray, 
Peoples & Fink (page 241). 
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Mr. MANUFACTURER, ARE YOU FACED 
WITH A PROBLEM of HOW TO CLEAN 
. BASIS METALS for DEFENSE ORDERS? 





woe 


















MacDermid Has An Approved Chemical and Process 
for the Cleaning of Basis Metals Needed for Defense 


FOR 22 YEARS MacDermid, Inc. has specialized in perfecting formulae and processes for 
the cleansing of basis metals. Many of these proven procedures were immediately adapt- 
able for use by ammunition manufacturers, airplane manufacturers, and other industries 
filling defense orders. For the past few years special formulae and processes have been 
developed by MacDermid’s chemists to meet every immediate need and, as the occasion 


arises, new ones will be added to this list. For example, MacDermid offers .. . 
The approved methods and compound for cleaning brass cartridge cases of all calibers. 


An accepted procedure for cleaning aluminum and aluminum alloys prior to anodizing. 


ANODEX for producing chemically and metallurgically clean surfaces prior to electro- 
plating. 


SOLVTEX and special compounds for washing machines. 






MANUFACTURED SOLELY BY 


SALES AND SERVICE 
New York... Cleveland... 


Los Angeles... Dayton... 
en Newark... Detroit... St.Louis 


et ee RY ce CORRE Cri CU Ft Philadelphia... Toronto, Can. 
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That Expanding Horizon 


We quote from an article in Science, Friday, June 
1941 (not April 1): “The use of beryllium 
inetal, which is remarkably hard and elastic, as armor 
late for aircraft, has been so satisfactory that beryl- 
im has been mentioned among the critical mate- 
ils of modern warfare.” 
This was stated by a professor in a talk before 
chapter of Sigma Xi on “The Expanding Horizon 
Inorganic Chemistry.” 
It should rightfully go under “Chuckles,”’ but in 
ew of the way misinformation quotes and requotes 
elf, especially in text books written by college pro- 
ssors from the publications of other college pro- 
ssors, it is too serious a symptom to be put under 
at heading. 
A query to any metallurgical engineer or aero- 
utic expert would have saved the professor of 
hemistry from going off the deep end, or from fail- 
ng to realize that somebody was kidding him. 
Perhaps enough metallic beryllium as ‘‘plate” has 
been produced to armor one toy airplane model 
igainst a BB gun, though it is said that a gun was 
once fired against one chunk of Be. Projection from 
this to “use’’ and to “modern warfare’’ is pretty 
much in line with some of the Sunday paper dis- 
cussions of beryllium, but it is a shock to find it in 
Science, even on Friday the thirteenth—H.W.G. 


Everything for Defense 


Everything is for defense these days. We note 
that a preparation for neutralizing or preventing 
under-arm odor is advertised for lieutenants so their 
partners will not be offended when dancing with 
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them. Thus we judge that manufacture of such 
preparations should carry high priority, and for the 
workmen in the industry freedom from the draft. 

This is business-as-usual to the nth degree, but 
it isn’t much worse than a lot of the other business- 
as-usual attitudes —H. W. G. 


Our Real Steel Capacity 


Early this year the American Iron and Steel Insti- 
tute published its estimate of the steel capacity of 
the United States as 84,152,000 net tons as of Dec. 
31, 1940. This represents ingots and such steel cast- 
ings as are made by ingot producing companies. 

This estimate does not represent the entire indus- 
try. While the output of our steel foundries is not 
large, it is important. We are informed by the Steel 
Founders’ Society of America that its capacity is esti- 
mated at 1,320,000 annually. Adding this to the 
other estimate, the total steel capacity is not less than 
85,472,000 tons. 

As of Dec. 31, 1940, the Institute estimates our 
electric furnace steel capacity as 2,586,000 tons per 
year. The steel foundry industry is a large producer 
of important castings in electric furnaces. The same 
authority quoted above estimates the electric steel 
casting capacity as 420,000 tons each year. The 
combined capacity for electric steel is therefore over 
3,000,000 tons. 

Both of these estimates are record figures and 
from present indications they will be exceeded in 
1941. That the American steel industry is in such 
splendid condition to meet present needs after 10 
lean years, is signal testimony to the foresight and 
good judgment of its leaders—E. F. C. 


Since the above was written, the suggestion (or 
command?) has come from Washington that the 
capacity be augmented by 10,000,000 tons! The 
steel industry as a whole regards this as fantastic 
especially when it is reliably estimated that, to at- 
tain this, over 4,000,000 tons of steel and $1,250,- 
000,000 of good American money will be neces- 
sary. It seems evident that it is unwise to divert 
4,000,000 tons of steel from Defense needs to new 
capacity. ) 

Already (July) it is certain that our ingot and 
casting capacity has been augmented by natural 
evolutionary developments from the 85,472,000 tons 
referred to above to close to 90,000,000 tons. This 
has come about by speeding up blast furnace, open- 
hearth and electric furnace practice and by necessary 
gradual enlargements of capacity. At the same time 
there are other factors such as duplexing the cupola 
with the open-hearth, enlarged Bessemer converters, 
and the return of the converter in the steel foundry 


(Continued on page 182) 
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HOOF THAT DRYCOLENE PREVENTS DECARB 


Photos 1 and 2 


No. 2 
SAE 52100 after 2 hours, 1500 
F, in furnace using partially con- 
verted gas as protective atmos- 
phere. The white band at the sur- 
face indicates carbon-free ferrite 


Compare Photos 3 and 4 


SAE 1090 after 2 hours, 1500 F, 
in furnace using drycolene at- 
mosphere. Structure is uniform — 
not a trace of decarburization. 


No. 4 
SAE 1090 after 2 hours, 1500 F, 
in furnace using partially convert 
ed gas as protective atmosphere. 2 
The depth of the white, za 
band indicates decarburization. 





4 BOX-TYPE FURNACE 
NO DECARB 


Prevents Decarburization when Used with Drycolene 
Protective Atmosphere, Assuring Scale-free Surfaces 
of Heat-treated Steels 


ECENTLY General Electric announced a Why Drycolene Prevents Decarb 


new protective atmosphere-—drycolene, an Drycolene is a balanced blend of gases, contain- 
atmosphere-gas that prevents decarburizing inthe img no oxygen, moisture, or carbon dioxide——the 
heat treatment of carbon and alloy steels. Now, decarburizing agents. Hence, no decarburizing 
we give you a complete line of new box-type tool- reaction can take place between the atmosphere 


| fA . and the steel. 
room furnaces designed for use with drycolene. L tien 4 OS my ee 
For no decarburization and no scale, this combi- oe Seennate Gecarourization in Uiat Cimicuit 


Mee hardening job and assure you hardness uniform- 
nation of furnace and drycolene producer is ideal. ity. G-E engineers can recommend the right 
It is easy to operate, and made in four sizes to furnace. Get in touch with ouf nearest office. 
meet various requirements. General Electric Company, Schenectady, N. Y. 


WEIGHT CHANGE AND HARDNESS COMPARISONS PROVE ABSENCE OF DECARBURIZATION 


Comparison of Identical Steels Treated in Drycolene and Ordinary Combusted Gas 


rs ‘ae | Hardened | Hours in | Treated Weight Change Rockwell Hardness 
opposite page) ve | Furnace in G Per Sq CmX100,000 “C"Scale *15N Scale 


No.1 | | 2 drycolene 66.8 68.6 


combusted 47.5 60.0 
gas 





drycolene | 66.5 66.8 


| | combusted | 44 | 63.0 61.0 
——<——————— = OS 26... = SS. Se — ~ — : - _ 
“Readings are 15N superficial hardness converted to C”’ readings for comparison with ’C” readings taken directly. 
Readings taken in the “’as quenched” condition. 

1 and 3—Very slight carburization is indicated by both an increase in weight and a superficial hardness greater than the 

‘C’ hardness. Carburization is so slight that it does not show ji photomicrographs. 

2 and 4—Decarburization is paver by loss in weight and a superficial hardness lower than the “C’’ scale reading. Decar- 





burization shows plainly in photomicrographs. 
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hese in the 
ind Plants. 


Hundreds of special instruments and controls (lik 
open hearth department) are used throughout the 


Science, Teamed With Skill, Assures 
INLAND QUALITY STEEL 


VERY heat of Inland Steel is-the product 
hk of science teamed with the skill of expert 
steelmakers. Inland research is constantly seek- 
ing better methods for producing special steel, 
so that when an Inland customer makes known 
his needs, Inland already knows the best method 
to produce the steel, its chemical and physical 
characteristics, and how it will perform during 


fabrication and in service. 


High quality ore, coal and limestone are scien- 
tifically blended and measured. Inland engineers. 
working with America’s leading consultants and 


TIN PLATE 
RAILS 


SHEETS STRIP - BARS 


PILING . 


INLAND STEEL CO. 


nen Cheand CPhieaae on * Salec OFFicec> 


TRACK ACCESSORIES ° 


Milwaukee 


equipment builders, have selected and super- 
vised the construction of modern blast furnaces, 
open hearths, rolling mills and vital auxiliary 
equipment. Years of research and development 
are back of the extensive laboratory apparatus 
and the many -special instruments used with 
Inland mill equipment for controlling pig iron 
and steel production, ingot heating, and the 


quality of products from rolling mills. 


All of this vast background of scientific develop- 
ment, teamed with Inland expert steelmakers, a* 
sures maximum production of Inland Quality Steel. 


FLOOR PLATES - STRUCTURALS 
REINFORCING BARS 
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PART 1 


Permanent Mold and Die Castings Compare 


by HERBERT CHASE 


For those contemplating the use of either die 
tings or permanent mold castings in certain en- 
eering designs, this article gives comprehensive 
parative data on the two types of products, The 
or discusses the choice of the alloy suitable for 
er permanent mold or die castings, the relative 
of dies, the over-all, and finishing costs. Com- 
itive production rates are reviewed. Many other 
res of the subject such as section thickness, 
sity, dimensional accuracy, and relative strength 


iso discussed.- — The Editors. 


HEN MAKING A CHOICE as between permanent 

mold castings and die castings, a great many 

factors have to be considered and any one of 
them may have a controlling effect upon which is 
selected. Much the same may be said as to the 
choice between any two types of metal products 
which can be used alternatively, but the factors 
which control the choice as between die castings and 
permanent mold castings naturally differ to some 
extent from those involved in comparing other types 
of product. 

Permanent mold castings, as here considered, are 
of the type made in ‘“‘permanent” metal molds usu- 
ally produced from alloy cast iron, the metal being 
ladled into the mold under a gravity head and with- 
out the application of other pressure. In England, 
such castings are sometimes referred to as “die 
castings,’” as distinct from ‘‘pressure die castings” but 
in this country the term “die casting’ is reserved for 
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the type produced under pressure in machines termed 
“die casting machines.” 

The pressures applied commonly range from 
about 400 Ib. per sq. in. upward to several thousand. 
In most cases, no ladling of metal is involved, but in 
the “cold chamber’’ type of die casting machine, 
which is gaining in use for aluminum, magnesium 
and copper-base alloys, the molten metal is ladled 
into the machine by hand and then immediately sub- 
jected to very high positive pressures by a plunger 
which forces it into the die. The products of such 
machines are sometimes referred to as ‘“‘pressure 
castings,’ but they are, of course, a form of die 
casting. 

So called “semi-permanent mold” castings are con- 
sidered here as one form of the permanent mold type, 
as the molds themselves are of the same character. 
In such castings, however, sand cores are employed 
and, as a mew core is required for each casting, a 
portion of the mold, that is, the core, is not perma- 
nent, hence the term “semi-permanent” is applied to 
the casting assembly as a whole and the product it 
turns out. Except for the core and its separate 
production, the process of making ‘semi-permanent 
mold’’ castings is the same as that for the permanent 
mold type. But, as the core is of sand, it has the 
characteristics of sand cores and is subject to their 
dimensional limitations or inaccuracies. The use of 
sand cores, however, is commonly limited to castings 
involving undercuts or to some shape which is 
not commercially feasible to produce or to with- 
draw from the casting if the core were made from 
metal. Many cores made from metal also are used 
in making permanent mold castings. Although 
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Pouring a typical small size permanent mold 
aluminum alloy casting, the metal being ladled from 
the melting pot in the background, In this case, 
the mold is split vertically and hinged about the 
pin in the foreground. It is held together by the 
clamp at the left and, when the casting has solidi- 
fied, is swung open to permit ejection of the casting. 




















their application involves certain limitations not al- 
ways applying to the die casting, their utility is con- 
siderable. They are used much more often than sand 
cores and the permanent mold casting is more widely 
employed than the semi-permanent mold type. 

Although many permanent mold castings having a 
ferrous base are produced, attention here is confined 
to the non-ferrous type, both for simplicity’s sake and 
because the comparison is with non-ferrous die cast- 
ings. Also omitted from this discussion are ‘‘slush’’ 
castings (a special form of permanent mold castings) , 
since the inclusion of this form would complicate 
the comparison. 


Choice of Alloy 


Among the basic and highly important considera- 
tions entering into a choice between permanent mold 
and die castings is, naturally, that of the alloy to 
be used. In die castings, the modern zinc alloys are 
used for about three-fourths of the total output 
because they cast so readily with relatively close di- 
mensional tolerances, have excellent physical and 
mechanical properties, are low in cost, yield a re- 
markably smooth surface and are readily adapted 
to plating. But the zinc alloys for die castings are 
not well suited for use in permanent molds and 
those zinc alloys which are suited, as far as casting 
is concerned, are greatly inferior in strength to those 
justly popular in die casting. 

\luminum alloys rank first in importance in 
pcrmanent mold casting but are second to the zinc 
alloys im extent of use in die casting. Certain of 
the aluminum alloys can be used either for die cast- 
inz or for permanent mold casting. Some, in the 
later forms, (unless subsequently heat-treated), 
hove, in test bars, a somewhat lower tensile strength 

n when die cast. In practice, however, this dif- 
ic ence may be offset by porosity in the die casting 

ich, in the permanent mold type, is less in degree. 
(citain of the aluminum alloys suited for permanent 
mold work can be heat-treated with improvement 
in physical properties and the maximum tensile 
strength attained by these alloys in their heat-treated 
form is greater than that in any of the standard 
aluminum die casting alloys. 

Although certain aluminum alloys which could be 
die cast might have their physical properties im- 
proved by a heat treatment similar to that applied 
to permanent mold aluminum alloys, such treatment 
is not usually feasible because blistering is likely 
to result. It is doubtful if porosity can be eliminated 
either in die castings (even in those made in ‘‘cold 
chamber’’ machines) or in permanent mold castings, 
but one maker of both types (in aluminum alloys), 
states that, to date, the permanent mold type has 
consistently the better physical properties. Reference 
to the accompanying table will show the relative 
properties insofar as comparative figures have been 
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made available by those who produce the respective 
types of castings. If properties other than tensile 
strength be compared, as for impact strength, for 
example, the order of merit naturally will vary. 

Secondary aluminum (quotations on secondary 
aluminum are under some special conditions higher 
than for virgin aluminum which is the reverse ot 
the usual conditions to which the statements here 
apply) is widely used in preparing alloys for 
both permanent mold and die casting pur- 
poses, but according to one maker of permanent 
mold castings, a cheaper grade can often be used 
for the permanent mold type. If virgin metals be 
used, material costs are about on a par, since com- 
positions are similar, but when, as in some cases, 
the die casting can be made in thinner sections 
and still serve the same purpose, this saves some- 
what in metal costs. In both types of castings, scrap 
losses are low, as gates, flash and rejects are re- 
melted with only minor losses in metal. 

Some copper base alloys are successfully cast in 
permanent molds and rank next to aluminum in 
commercial importance in this field, just as they do 
in die casting, although in the former the two are 
first and second, in extent of use, whereas, in die 
casting, they rank second and third, respectively. 
Magnesium alloys are gaining rapidly in die casting, 
especially where minimum weight is desired, but 
are only a minor factor as yet in the permanent 
mold field, although some permanent mold mag- 
nesium castings have been produced and plans for 
their production in large quantities are reported 
under consideration. 

Several of the producers of permanent mold cast- 
ings also have departments in which die castings are 
turned out. There is some degree of competition 
between the two types of castings, but it is chiefly 
between castings in alloys of the same base. metal. 
Thus, die castings in aluminum alloy are chiefly com- 
petitive with permanent mold castings in the same or 
some similar alloy based on aluminum. There is 
considerable competition between the zinc alloy cast- 
ings on the one hand and aluminum alloy permanent 
mold castings on the other, especially where quanti- 
ties are small, as, in such cases, the lower cost of 
the permanent mold may outweigh the lower pro- 
duction rate of the latter. A few types of parts have 
been made in both forms, but some one or more 
factors, including cost considerations, are likely to 
dictate the use of one or the other form of casting 
for reasons now to be outlined. 


Die Cost 


Dies for producing die castings are commonly 
made from steel. The cavities are cut or hobbed from 
the solid metal, and, except for zinc alloys (and 
even sometimes for them) and those of lower melt- 
ing point, the dies require hardening to secure ade- 
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quate die life. After hardening, the cavities are usu- 
ally highly polished, especially where a correspond- 
ing polish is required on the castings. The cost of 
making these dies is lower than it once was, be- 
cause of improved tools and machining methods, 
but often represents a large investment to be charged 
off (for good economy) or prorated over the total 
number Jf castings known to be required. Often mul- 
tiple cavities (which may be duplicates or all dif- 
ferent) are used with added economy. The dies 
are always used in a machine adapted for rapid 
opening and closing them and for securely locking 
the dies when the metal is injected. 

As against this, the permanent mold is usually cast 
(perhaps except for cores, which may be of wrought 
metal) in alloy iron having good heat resisting 
qualities. The cavity or cavities are commonly cast 
also, but with due allowance for accurate machining, 
as well as for a wash or ‘‘paint’’ of refractory mate- 
rial which is applied before castings are made and 
usually daily thereafter, when the die is in use. 
This wash helps to protect the metal against checking 
and erosion and, although affording a smooth sur- 
face, is never so smooth as a well polished surface 





of a die casting die. Consequently the die does 
not produce castings quite so smooth as good die 
castings, although permanent mold castings are much 
better in respect to surface smoothness than sand 
castings. 

Permanent molds cost less than equivalent die cast- 
ing dies, in the average case, perhaps one-third to 
one-half as much. Upkeep cost as between dies and 


Typewriter part which has been produced as a dte 
casting (as shown in unmachined form) and also 
as a permanent mold casting (as shown with slots 
and some other machining done). Both parts are 
in aluminum alloy. It was anticipated that the die 
casting would result in considerable saving, espe- 
cially in machine work, but it developed that the 
slots could not be cored, that only 4 of 18 holes 
could be cored and that some flat surfaces, which 
had to be machined on the permanent mold casting 
also had to be cleaned off in the die casting. As a 
result, the saving on the latter amounted to onl) 
3.50 per cent. Both types of castings are be 

continued so as to have two sources of supp 
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molds is reported to be about on a par and die and 
mold life is said to be about equal when both die 
and mold are used for casting the same type of 
metal. The higher the melting point of the alloy 
to be cast, the higher is die or mold upkeep and the 
shorter, the life of each. This may be of importance 
if the choice is, for example, between a die casting 
in zinc alloy (which has a low melting point and 
for which dies last almost indefinitely) and a per- 
manent mold casting in aluminum or in copper base 
alloy. 


Over-all Cost 


Many factors beside die cost have a bearing on 
overall cost, among them being the cost of the metal, 


Drawing of the same permanent mold casting shown 
in the first illustration but indicating the dimensional 
limits which must be held in the finished piece. 
Finish marks show the flat surfaces which require 
ichining. The same drawing is used for machining 
°. ; 6 

slots, drilling holes not cored to size and doing such 
ther machining as is needed in the die casting. 


the rate of production, upkeep cost on dies or molds 
and machines, relative ease and amount of machin- 
ing required, minimum section thickness feasible, 
and the cost of an applied finish when one is 
necessary. The lower cost of molds as against dies 
sometimes favors the permanent mold casting, es- 
pecially when quantities are small, but if they be 
large or if other factors favor the die casting, 
as they often do, over-all cost may favor the die 
casting. Only when all factors involved are weighed 
can over-all cost be determined, hence any generali- 
zation in this regard requires too many qualifications 
to be of much value. 

In favor of the permanent mold casting is the 
lower cost of the machine (when it can be termed 
such) in which it is produced. Since the pressures 
applied are low, (gravity head only) relatively low 
locking pressures are required and often the die 
parts are merely hinged together and only hand 
clamps are needed. The die may even be used on 
a metal table or support which is hardly to be 
classed as a “machine.” In other cases, especially 
for large molds, hydraulic or pneumatic sliding and, 
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Part for a motion picture projector, typical of man) 

complex die castings in zinc alloy with thinner sec- 

tions and much more com ple x coring than are com- 

monly attempted in making permanent mold cast- 
ings, regardless of alloy employed. 


or locking parts are needed or are justified by the 
greater speed of operation. These and related parts 
involve more of a machine, though one lower in cost 
than for most die casting work. Cores are often 
placed and operated, by hand, but sometimes me- 
chanically operated cores and push-outs are needed, 
much as for die casting. 

For the semi-permanent mold type of casting, 
tooling cost is augmented by the cost of core-making 
equipment, including the core boxes required, but 
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such cores are avoided unless essential and, when 
they are required, afford a means for making cores 
giving internal shapes not feasible in die castiny. 


Production Rates 


Partly because of the more highly developed 
machines used for die casting, the rate of production 
of die castings generally is much greater than for 
permanent mold castings. Tuis applies especially to 
machines equipped for mechanical injection of zinc 
alloy, but may apply also to air injection machines 
and to cold chamber machines for making aluminum 
alloy die castings. In cold chamber machines, the 
charge is ladled, much as it is in making permanent 
mold castings. Thus, an injection type of die casting 


machine for zinc alloy makes trom 60 up to as many 
as 1000 or more shots (die fillings) per hour. 
The low figure applies to only a few very large 
die castings, the average probably being 200 to 300 
shots an hour; 400 to 500 shots are quite often at- 
tained. In aluminum alloy die casting, rates range 


Group of permanent mold and semi-permanent mold 
castings typical of those produced in aluminum al- 
loys. Some similar parts have been die cast, usually 
also in aluminum alloy, chiefly to gain light weight 
or special forms of corrosion resistance, but the cyl- 
inder head and twe of the larger parts to the left 
of it (among others) require sand cores, ( putting 
them in the semi-permanent mold classification) and 
cannot be die cast. 
































from about 40 up to about 110 shots an hour or 
possibly slightly higher. As against this, the production 
of permanent mold castings does not often exceed 
75 die fillings an hour, with 50 large castings an 
hour per machine unusually good. One maker con- 
siders 25 washing machine agitators an hour as a 
good rate. Another says that 50 an hour is a top 
figure and a third says 550 a day can be turned 
out by an operator who runs two molds simultane- 
ously. Automobile pistons, which are large quantity 
items, though requiring special metal core work, are 
made at about 45 to 65 an hour (perhaps slightly 
faster under some conditions) in permanent molds. 
One maker reports 1000 small permanent mold cast- 
ings in aluminum alloy per 8-hr. day, or as many as 
800 per mold per day. The use of sand cores slows 
the casting cycle, besides requiring much labor in 
producing the cores. Without question, the die cast- 
ing cycle averages much shorter than that for per- 
manent mold castings, even for castings of the same 
size and weight. 

One of the two direct comparisons the author has 
been able to secure concerns a vacuum cleaner fan 
case which was first produced in a semi-permanent 
mold, using an aluminum alloy, at the rate of 60 
castings an hour. This casting weighed 1.48 lbs. 
Later, a similar casting for the same purpose was 
made in a cold-chamber die casting machine at the 
rate of 100 an hour, which, presumably, allows for 
inserting in the die one or more loose pieces and 
removing same from each casting after the latter 
is taken from the die, if the core is shaped the 
same as that for the semi-permanent mold. The 
die casting weighed 1.10 lbs., or about 25 per cent 
less than the permanent mold casting, indicating that 
a thinner section was used. In the only other di- 
rect comparison made available, a typewriter part, 
here illustrated, is produced in both permanent mold 
and die cast form. No production rates are given 
but, presumably because of savings in machine work, 
the die casting is 3.50 per cent lower in cost, in 
finished form, than the permanent mold casting. 
Both parts are in aluminum alloy. 


Finishing Costs 


Data made available to the author as to finishing 
costs ate less specific than could be desired, but 


such costs are likely to favor the die casting, partiy 
because closer dimensional limits and smoother sur- 
faces are readily attainable, hence less metal need 
be cut away and less polishing will usually be need- 
ed on the die casting. Flash on the die casting is 
likely to be lighter and easier to remove. This 
applies in particular to the zinc alloy die casting 
over the permanent mold aluminum alloy type, but 
the latter is surely no easier to machine than the 
aluminum die casting of the same or similar com- 
position. In respect to applied finishes, any ad- 
vantages would lie with the die casting, partly be- 
cause of its smoother surface. If plating is involved, 
the zinc alloy die casting ranks as easier to prepare 
for plating and to plate. 


Section Thickness 


A section thickness of 3/32 in. is usually named 
as the minimum wall thickness feasible in permanent 
mold die castings in aluminum alloy, although some 
of a thickness of 0.080 in. have been made and one 
producer states that waffle grids are cast success. 
fully in 0.060 to 0.070 in. sections. As against this, 
1/32 in. (0.031 in.) is readily secured in medium 
to small die castings in zinc alloy and some almost 
as thin have been made in aluminum alloy. Quite 
large zinc alloy die castings have been made with 
0.050 in. average section thickness, whereas ne. rly 
twice this or heavier would be needed in a corscs- 
ponding permanent mold casting in aluminum a! oy. 
There is thus no question that the die casting an 
be made with thinner sections, as far as feasib ity 
of casting is concerned. 

On a strength basis, there may be cases in wich 
the greater tensile strength feasible with perman:nt 
mold castings in aluminum alloy in _heat-tresicd 
form might make it feasible to employ a thinner 
section than for a corresponding aluminum ie 
casting. Also where strength is involved, the greater 
porosity likely or sometimes occurring in the die 
casting may have a bearing on the minimum sec- 
tions which it is feasible to use, as indicated under 
the heading “Porosity.” On the other hand, stiff- 
ness and even strength often requires that the thick- 
ness of either type of casting be well above the 
minimum which it is feasible to cast. 


(To be concluded) 
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A Correlated Abstract 


Precipitation Hardening Effects 
in “Plain” Ferritic Steels 


by H. W. GILLETT 


The regulation heat-treatment methods and results 
» occupy our minds in usual consideration of the 
treatment of steel, that some secondary phenomena 
we obscured, 

Yet some of these apparently minor factors may 
have a real bearing on the final results. 

Precipitation hardening is generally thought of in 
relation to non-ferrous alloys or to some complex 
ind highly alloyed ferrous alloys. Actually the every- 

iy Steels appear subject to the precipitation-harden- 

g type of phenomena. 


phasized by Neuendorff? that ‘‘Izett’’ steel is not 

as subject to “caustic embrittlement’’ in boilers 

is ordinary boiler plate. This has not been 
substantiated in all American studies of caustic 
mbrittlement, but it should be recalled that most 

these studies have been made by chemists who 
vere thinking solely of the action of the corroding 
iedia upon steel under stress, and who assumed 
hat any piece of boiler plate of conventional com- 
osition as shown by analysis for the usual elements 
vas equivalent to any other, and, likewise that any 
piece of “‘Izett” steel was equivalent to any other. 
lzett is a more or less heavily aluminum-killed steel. 

Houdremont, Bennek and Wentrup® have reported 
i study of caustic embrittlement in particular rela- 
tion to the killing of the steel. Their method of 
evaluation was to heat a bowed or otherwise stressed 
specimen in some one of several nitrate solutions 
and note when the specimen cracked. We will not 
here consider the details of their testing technique, 
nor whether such tests correlate with boiler per- 
formance; these are matters upon which those la- 
boring in that field can argue, as they have argued 
analogous matters in the past. Whether the tests 
mean anything in relation to boilers or not, it can 
hardly be disputed that observed differences in be- 
havior of different steels in such a test indicate dif- 
ferences in the steels. 


| WAS LONG AGO STATED by Fry' and later em- 


AUGUST, 1941 


Houdremont and co-workers subjected machined 
specimens from 90 heats of rimmed and 180 heats 
of strongly killed open-hearth steel to hot sodium 
nitrate solutions. The results were: 


Percentage Breaking In 


Not 

1 to 6 to 6 to broken in 

6 days 35days O60days 300days 
Rimmed 79 10 = 11 
Strongly killed 18 - 6 76 


That is, among the rimmed heats 1 out of 10 was 
not susceptible to embrittlement, while among the 
killed steels 1 out of 4 was susceptible to the em- 
brittling intercrystalline attack. 

Most of Houdremont’s later tests were made on 
sets of three duplicate bowed specimens heated at 
212 deg. F. for 21 days in a calcium nitrate, am- 
monium nitrate solution, and data reported in terms 
of how many of the three specimens went through 
the 21 days without cracking. By such tests these 
authors convinced themselves that on steels with the 
rolling skin left on, and rolled and annealed in the 
customary fashion, those of 0.20 to 0.24 per cent C 
were generally, though not always, resistant, whether 
their aluminum content (this term in their report 
always means residual aluminum in metallic form, 
not as Al,O,) was high or low, whereas at 0.09 
to 0.13 per cent C those with less than 0.03 per 
cent aluminum were not resistant, but those with 
more than 0.04 per cent aluminum were resistant. 
It was thought that surface decarburization might 
have an effect (the steels were tested as 0.2 in. 
thick sheet) so a killed 0.10 per cent C steel was 
annealed at 1700, 1975, and 2245 deg. F. in vac- 
uum for 4 hrs. each. None of these treatments 
made the steel non-resistant. Four hrs. in CO, or 
2 hrs. in steam at 1700 deg. F. did not make it 
non-resistant, but 4 hrs. in steam or 2 hrs. in either 
CO, or steam at the highest temperatures ruined it. 
Sufficient surface oxidation or decarburization or 
both, is thus shown fatal. 
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However, vu tryiny au anneal in nitrogen, it was 
found that even 2 hrs. at any one of the three tem- 


peratures ruined their resistance. However, if in- 
stead of nitrogen, a mixture of 80 per cent N, 
and 20 per cent CO was used, the steel was still 
resistant after 6 hrs. at 2010 deg. F. To chase 
this down further, specimens were exposed to nitrid- 
ing conditions in NH, at 930 deg. F. for 3, 6, 
12, and 24 hrs., but all of these were resistant. How- 
ever, if any of these were heated %4 hr. at 1700 
deg. F. and air cooled, their resistance was ruined. 
Houdremont cites Klinger and Koch‘ that non- 
aging sheet carries 0.01 to 0.02 per cent N, for 
a depth of 0.004 to 0.008 in. on the surface after 
rolling and annealing with only 0.004 per cent 
deeper in the sheet. Houdremont thus concludes 
that heat treatment, as well as composition, is in- 
volved. 


Tests on 18 Heats 


A series of 18 heats, 0.10 to 0.12 per cent C 
of varying aluminum content, had the rolling skin 
removed, and were then heat treated in various 
ways. Heated \% hr. at 1700 deg. F. and air 
cooled, 11 heats that had from 0.01 to 0.04 per cent 
aluminum and which remained fine grained, were 
fully resistant; 7 heats with under 0.02 per cent 
aluminum, which also remained fine grained, were 
not resistant. Of the same 18 heats, annealed 2 
hrs. at 1740 deg. F. and furnace-cooled, only 3, 
all with about 0.02 per cent aluminum and which 
remained fine grained, were completely resistant, 
while the other 15, with a range of aluminum con- 
tents and with a variety of coarsening responses, 
were poorly resistant, those that coarsened materially 
were all bad, but some were bad whether they had 
coarsened or not. On heating the 18 lots to 2190 
deg. F. for 2 hrs. and furnace cooling, all coarsened 
and all were practically ruined in resistance to inter- 
crystalline attack, though three of the steels with 
highest aluminum contents were perceptibly, though 
only slightly, better than the rest. 

Over heating and slow cooling were thus shown 
to be detrimental. 

Arother series of four steels from which the 
rolling skin had been removed was used in which 
the aluminum content varied from 0.02 to 0.11 per 
cent. When air cooled from 1700, 1830, or 1920 
deg. F. the steel with 0.02 aluminum was not re- 
sistant, those with 0.04 to 0.1 per cent aluminum 
were fully resistant; on air cooling from 2010 deg. 
F. the steel with 0.02 per cent aluminum was, as 
always, not resistant, while that with 0.11 per 
cent aluminum was still resistant, those of 0.04 
and 0.06 per cent were only partly resistant. But 
when the 0.11 per cent aluminum steel was furnace 
cooled from 2190 deg. F. it completely lost its 
resistance. 

Treatment below the critical was then tried on 
18 heats, none with more than 0.02 per cent 
aluminum, all of which were tstaily non-resistant to 






intercrystalline attack when heated 1% hr. at 1700 
deg. F. and air cooled when the rolling skin was 
left on, and none were completely resistant even 
though the skin had been removed. Heating these 
(with skin removed) at 1345 deg. F. for 2 hrs, 
and air cooling, made 10 of the 18 fully resistant; 
at 1345 deg. F. for 2 hrs. and furnace cooling 
made 13 fully resistant, and 2 hrs. at 1200 deg. 
F., furnace cooled, made 14 of them fully resistant. 
If the rolling skin was left on, the improvement 
was less complete, but still very evident. However, 
the range of aluminum content in the steels, with 
the skin on or off, that were made fully resistant 
by these treatments below the critical, covered the 
same range, 0.005 to 0.02 per cent aluminum, that 
was present in the steels that, while improvable, were 
not made fully resistant. 


Another Series of 18 Steels 


Another series of 18 steels with 0.10 to 0.12 per 
cent C and 0.005 to 0.04 per cent aluminum) were 
first heated 14 hr. at 1700 deg. F. and air cooled, 
then cold rolled 7 per cent and furnace cooled after 
15 hrs. at 1255 deg. F. Thirteen of the 18 wer 
fully resistant. Duplicating this test except that 
the cold rolling was some 25 per cent, 15 becan 
fully resistant. Again, the series, after the nor- 
malizing from 1700 deg. F., was cold rolled 15 
per cent, heated 2 hrs. at 1250 deg. F. and 
cooled, then cold rolled a further 15 per cent, agai 
heated 2 hrs. at 1255 deg. and air cooled. Of | 
18, 12 were fully resistant. The two steels of 0. 
to 0.04 per cent aluminum in these three serics 
of cold rolling and heat-treating tests, were alwa): 
fully resistant. 

Quenching and tempering were carried out on 
0.26 per cent C strongly deoxidized steel. As wat 
quenched from 2100 deg. F. or drawn % hr. 
temperatures up to 575 deg. F. there was no : 
sistance to intercrystalline attack, if drawn at 111\) 
to 1200 deg. F. the resistance was complete. A stec! 
of 0.30 C, 2.00 Ni, 2.50 per cent Cr, oil quenchec 
from 1510 deg. F., as quenched, or drawn 2 
hrs. at temperatures up to 900 deg. F., was non- 
resistant, but if drawn at 1200 deg. F. it was fully 
resistant. 

In a series of 4 steels, all of about 0.10 per cent C, 
A was a rimmed Bessemer, B a rimmed open-hearth, 
C a weakly killed open-hearth and. D .a strongly 
killed open-hearth steel. These were quenched in 
ice water, in oil, in air (mormalized) or furnace 
cooled from 1700 deg. F. after 1% hr. at that tem- 
perature. When tested for intercrystalline attack, 
each one acted differently. Two out of three samples 
of the water quenched Bessemer steel A were fe- 
sistant to intercrystalline attack, all three were fe- 
sistant when quenched in oil, none were at all re- 
sistant when more slowly cooled. The rimmed 
open-hearth B showed only one out of three resistant 
when oil quenched, the water quenched and the aif 
and furnace cooled lots were not resistant. The 
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weakly killed steel C showed all three specimens 
fully resistant when oil quenched, none were re- 
sistant at more rapid or slower cooling rates. The 
strongly killed steel D was fully resistant when oil 
or air quenched, not resistant as water quenched or 
furnace cooled. 

These four steels were then given the ordinary 
1700 deg. F. anneal after which they were re- 
heated to 1255 deg. F. for 2 hrs. and cooled in ice- 
water, oil, air, or the furnace. No steel showed 
any fully resistant specimen (save one of the 3 
specimens of the fully killed steel D cooled in air) 
at any of the three more rapid rates of cooling, 
whereas, when furnace cooled from 1255 deg. F., 
steels A and B gave one out of three; steel C 
two out of three, and steel D, all three specimens, 
fully resistant. 


Behavior of a Rimmed Open-Hearth Steel 


A rimmed open-hearth steel was quenched in oil 
from 1700 deg. F. It was not fully resistant as 
quenched, but when drawn at 210 to 930 deg. F. 
for i, 8, 12, 50, 200 or 800 hrs., it became fully 
resistant. The draw temperatures were carried up 
to 1290 deg. F. in the cases of the 4, 8, and 12 
hr. draw times and the specimens were fully resistant 
when the draw temperatures did mot exceed 1150 

vy. F. The resistance to intercrystalline attack then 

reased till it was lost at 1290 deg. F. 

Then a rimmed open-hearth steel was given the 

ial 14-hr. heating at 1700 deg. F., air cooled and 
rcheated for a wide range of times and temperatures. 

susceptibility to intercrystalline corrosion was 

a minimum under two reheating treatments, 
her 1150 to 1200 deg. F. for 2 hrs. (increasing 

time to 4 hrs. gave material very readily at- 
ked) or 575 to 750 deg. for ™% hr. Increasing 

time at this temperature range injured the mate- 
. but not so badly as at the higher range. The 
t of days life in the hot nitrate solution is very 
niniscent of the shape of the familiar S-curve for 
stempering. 


A Conclusion 


These observations lead to the conclusion that a 
precipitation hardening type of action takes place, 
ferrite becoming supersaturated with some precipit- 
able material which can be thrown out either through- 
out the crystal or preferentially in the grain boun- 
daries. While one could postulate that the grain 
boundary effect is due to lack of particles there 
rather than to an accumulation, it seems more prob- 
able that it is due to an accumulation. Then the 
“caustic embrittlement’ or intergranular corrosion 
effect would be an indicator of a grain boundary ac- 
cumulation of the precipitate. Aging phenomena, 
i.e. embrittlement to notched impact after cold 
working and reheating seem to parallel the caustic 
embrittlement phenomena, but it is more difficult to 
prevent caustic embrittlement than to prevent aging. 
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The less thoroughly deoxidized the steel is, e.g. 
the lower the carbon, other things being equal, 
and, for a given degree of oxidation of the melt, 
the smaller the aluminum addition, the more readily 
does the precipitate accumulate at the grain boun- 
daries. Fine grained steels appear less susceptible, 
perhaps because there is more grain boundary area 
in which to disperse a given amount of precipitate, 
or because there is less of the soluble and precip- 
itable material in a steel that has been so deoxidized 
as to be difficultly coarsenable. But neither a mere 
content of excess metallic aluminum nor mere fine 
grain suffices to prevent the solution and precipi- 
tation phenomena. Steel can be very susceptible 
and still show fine grain, and, with sufficient over- 
heating and a slow rate of cooling, even 0.11 per 
cent metallic aluminum may not prevent suscepti- 
bility. 

Each heat of steel seems to respond to solution and 
precipitation heat treatments in a rather individual 
way, which seems to hark back to the condition of 
oxidation of the melt at the time the aluminum is 
added, and to the amount of aluminum added. 
There is some evidence that nitrogen is one of the 
precipitable materials. It is logical to suppose that 
Al,O, is another, and the similarity of the inter- 
crystalline corrosion plot to the S-curve indicates 
that, at least in the absence of aluminum, iron carbide 
may play a part. 


Proper Deoxidation and Heat Treatment 


At any rate, this work should be an eye-opener 
to the workers on caustic embrittlement who take 
the position that “steel is steel” and neglect the 
opportunities for avoidance of caustic embrittlement 
through proper deoxidation and heat treatment prac- 
tice. This metallurgical naiveness ought not to per- 
sist, with data like these on record. 

The similarity of behavior with known precipita- 
tion in hardening phenomena is very great. Thin 
sheet duralumin quenched in water from the solution 
temperature is free from intercrystalline corrosion, 
while that quenched in oil is prone to it. This is 
clearly a grain boundary effect, which also has its 
counterpart in the grain boundary carbide embrit- 
tlement of austenitic stainless steels and heat-resistant 
alloys. 

The separation of one precipitable compound may 
be accelerated by the presence of another; dur- 
alumin has two such compounds, CuAl, and Mg,Si. 
In duralumin the separation of both precipitates oc- 
curs at room temperature, while if duralumin is 
unscrambled into two alloys, one that can only 
precipitate CuAl,, the other one that can only 
precipitate Mg,Si, both of these alloys require re- 
heating to above room temperature. 

So while the phenomena afe in steel subject ta 
caustic embrittlement, clearly these of a precipita- 
tion hardening type, it is mot necessary that the be- 
havior be due to one single precipitable compound. 
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This pattern by which ferritic steels act like pre- 
cipitation-hardening alloys is evidenced by much 
other proof than that already quoted for inter- 
granular corrosion. Much more could be collected 
in relation to effects that appear to be vastly in- 
fluenced by grain boundary relations, and which often 
appear to be at least roughly correlated with grain 
size, but which may actually be much more directly 
correlated with accumulations of a precipitate at the 
grain boundaries, 


Precipitation Effect of Impurities 


Epstein® studied the embrittlement of Bessemer, 
open-hearth duplex and Izett steels, both in respect 
to the transition temperature at which loss of im- 
pact resistance occurs, and as to susceptibility to em- 
brittlement by cold work. In both cases the Bessemer 
was the poorest and the Izett the best. He dis- 
cusses the relation of embrittlement to “precipitation 
effects of impurities,” considers it reasonable that 
nitrogen plays a part, and presents micrographs in- 
dicating that grain boundary ‘“‘carbides’’ go into 
solution at 1200 deg. F. and can be precipitated by 
reheating at lower temperatures. He comments that 
“ordinary iron and steel, which we usually con- 
sider free from precipitation phenomena, are really 
permeated with such effects.” 

Further evidence along this same line was pre- 
sented by Herty and McBride* who explored the 
impact resistance of some steels of 0.14 to 0.22 
per cent C down to —65 deg. F. They found a 
rough relationship between the retention of low 
temperature toughness and the initial deoxidation 
of the melt, the amount of metallic aluminum after 
deoxidation, and the grain size, or, more strictly, 
the propensity toward coarsening upon heating. Steels 
with 0.025 to 0.04 per cent metallic aluminum were 
in one category, with good retention of toughness, 
while the silicon killed, semi-killed or rimmed steels 
were in another, with great loss of toughness. The 
good steels could be injured by overheating that in- 
creased the grain size, a common observation, but 
they were also injured by overheating that did not 
produce grain coarsening. 

That is, “coming events threw their shadows be- 
fore.” Herty and McBride state that their observa- 
tions “indicate very plainly that over-heating, in ad- 
dition to causing grain growth, may cause a loss of 
impact value due to an increase in the solid solu- 
tion material, or a change in the type of suspension 
in the steel.”’ 

Schane’ in an early discussion of grain size, pointed 
out that substances that inhibit grain growth have 
some degree of solubility in austenite, and can be 
rejected to grain boundaries at lower temperatures. 
Dorn and Harder® presented a similar point of view 
in connection with experiments of steel of medium 
carbon content. Boulger® reported other cases where 
“coming events threw their shadows before” in re- 
spect to decrease of impact resistance on heating prior 








to coarsening. 

That the low-temperature loss of impact resistance 
may be due to the presence of precipitated particles is 
mentioned by Kinzel?®. 

Mitsche™ comments on the ability of the so-called 
“forging cross” to be affected by heat treatment in a 
plain 0.45 per cent C rather low manganese steel 
and describes the behavior to the varying distribution 
of non-metallic nuclei in the slip planes. Localized 
grain growth, upon which he comments, indicates a 
segregation of the non-metallic material during 
freezing—so that not only different heats, but even 
different locations in the same bar, may act in an 
individualistic manner. 


Variation Due to Segregation 


This variation due to segregation is commented 
upon by Graham and Work’? in respect to the im- 
pact resistance of cold-worked steel from different 
portions of an ingot. The sensitivity to cold work 
seems, like aging, intercrystalline corrosion, and low 
temperature brittleness, to be closely allied with 
the methods of deoxidation of the steel. 

That individual heats of steel act in an individ- 
ualistic manner in respect to low temperature impact, 
so that “the present state of the art does not permit 
use of composition, grain size and heat treatment 
as criteria for resistance to impact, which indicates 
the advisability of subjecting each lot to test” and 
that “the form and distribution of the soluble con- 
stituents in ferrite has an effect’’ are brought out by 
Armstrong and Gagnebin!*, and Rosenberg’* brings 
out the same point as to individuality of behavior. 

That is, precipitation hardening effects occur, pr 
sumably through solution and precipitation of non 
metallics, which are evidenced by the response to 
low temperature notched-bar impact testing, and th: 
vagaries of individual steels may well be due to 
this cause. 


Quench Hardenability 


Recent literature is replete with individual cases 
where the quench hardenability of certain particular 
steels is not in accord with expectations based on 
grain size. These differences in behavior can not 
be just innate cussedness; they must be the results 
of the solubility and precipitability of the particular 
compositions, size and distribution. (al] unknown 
because of the sub-microscopic size of the precipt- 
tate) of non-metallics resulting from the state, i.e. 
composition as to inclusion-forming material, of the 
melt at the time of adding “‘deoxidizers,” and the 
kind and amount of “‘deoxidizer” added. Whether 
the precipitate comes out within the grains or at the 
boundaries is a hair-trigger matter, greatly affected 
by rate of cooling, just as in the case of carbide em- 
brittlement of “18 and 8.” 

In the production of non-aging steels, of steels 
resistant to inter-granular corrosion, and of those of 
good low-temperature impact the production of fine 
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grained, heavily aluminum-treated, difficulty coars- 
enable steels appears to be an important step in the 
right direction, though this may go for naught if a 
wrong heat treatment is applied so that grain boun- 
dary precipitation ensues. 

In another type of service for ferritic steels, that 
of carrying load at the highest range of temperature 
that such steel will serve for, the important step 
appears to be in just the opposite direction, i.e. 
aluminum treatment may have to be avoided, an easily 
coarsenable steel produced, and a heat treatment ap- 
plied that will coarsen it. However, unalloyed 
rimmed steel, even though it has been coarsened, 
shows extremely poor high temperature load carrying 
ability. Silicon-killed steels, with only a restricted 
amount of aluminum addition, are usually specified. 

Cross and Lowther’ noted that “coming events 
threw their shadows before’ in this connection also, 
since creep resistance of certain steels was greatly 
improved by a heating that did not coarsen the 
grain size at all. 

Of two steels, both deoxidized with 2 Ibs. of 
aluminum per ton, and otherwise alike except in 
silicon content (one of 0.15 C, 0.45 Mn, 0.02 Si, 
0.02 S, 0.01% P, the other of 0.17 C, 0.48 Mn, 
0.16 Si, 0.03 S, 0.02% P), with the same heat 
treatment (so selected that the grain sizes of both 
were fine and equal), the low silicon steel was much 
the poorer. The two steels responded very differently 
to slow cooling rates from their respective coarsen- 
ng temperatures. It seems clear that “grain sizes 
is such are not the controlling factors in determining 
reep resistance, but are the outward or pyrometric 
indication of the heat treatment given to the steel 
which produced the observed creep test results.” 

in creep, as in intergranular corrosion and in low 

nperature impact behavior, the condition of the 

iin boundaries, i.e. the presence or absence of 
precipitated particles at the boundaries, seems to play 
i vital part. However, in the case of creep, it may 
well be that an important factor is the way the slip 
anes within the grains are keyed, so that it may 

that it is not so much the presence of particles 
at the boundaries, as it is their relative absence with- 
in the grains that counts. The important effect on 
creep of the presence of precipitated particles was 
shown as probable by Cross and Lowther who found 
that in spite of its fine grain, a vanadium steel had 
excellent creep resistance. Precipitation hardening 
efiects in vanadium steels are well known. This 
point of view was made entirely tenable by the work 
of Miller, Campbell, Aborn and Wright*® who 
showed microscopic evidence of a fine shower-pre- 
cipitate in molybdenum-containing, creep resistant 
steels which has a strong tendency to come out with- 
in the grains rather than to separate at or migrate 
to grain boundaries. 

Thus it is quite possible that the poor behavior 
of rimmed steel, even when coarse grained, is due to 
the lack of a proper keying precipitate within the 
grains, and that if such a precipitate could be pro- 


—— 


AUGUST, 1941 


vided, the poor behavior could be overcome. 


Irritating Individuality of Carbon Steels 


So, much of the funny business by which ordinary 
carbon steels display irritating individuality appears 
to be due to the fact that they are really responding 
to their content of ferrite-soluble materials and to 
the solubility curves for these materials, in accord- 
ance with which precipitation occurs, either as a 
shower throughout the grain, or as an accumulation 
at the grain boundaries, according to the cooling 
rates and reheating temperatures and times, just as 
do the well-behaved and well-understood precipita- 
tion hardening alloys in which metallic compounds 
form the precipitate. The obscurity lies in that, in 
the steels, one is not sure what the compounds are, 
and the amount of them necessary to produce effects 
is so small that it is difficult to deduce, from in- 
tentional changes in composition of the melt, just 
what they ought to be. Also, the effective particles 
are so small that they cannot yet ordinarily be shown 
up by microscopic examination. 

Nevertheless, it is a step in advance to have the 
general acceptance now being manifested by many 
workers, of what seems to be an understandable gen- 
eral pattern of behavior. That understanding may 
well lead to an ultimate ability to handle the melts 
and heat treat the solid products so that the de- 
sired precipitate will come out where it is desired, in 
reliable and reproducible fashion. 
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experience some size change, or distortion during 

hardening. This amount of change is variable, 
dependent upon many factors, including steel analy- 
sis, quenching temperature, rate of heating, size and 
shape of part, quenching medium, etc. It is generally 
accepted that the minimum distortion or size change 
takes place in the air hardening type of high-carbon, 
high-chromium tool steel. A typical .analysis of this 
type of material would be within the following 
range: 


|’ MOST TYPES OF TOOL STEEL, it is common to 


Per Cent 
RR ng ois. Garvin eat 1.50 to 1.63 
PR eS Serer 0.35 to 0.40 
IN Gk koh c6.0 x phe hen . 0.24 to 0.48 
SOO \¢ oo Wk esha ea ee 11.07 to 12.20 
Molybdenum ............ 0.71 to 0.84 
WEED > cals chs Chapa 0.25 to 0.26 
SN, hs Conve tvee «53% 0.00 to 0.45 
Sulphur ................ 0.010 to 0.016 
Phosphorus ............. 0.015 to 0.024 


In order to determine the means of attaining ex- 
treme accuracy on such applications as do not permit 
any grinding or other surface change after the harden- 
ing operation has taken place, five pieces of this 
material were obtained from warehouse stock, each 
within the above analysis. These represented the 
products of four different tool steel mills. These 
were machined into test pieces of the shape and sec- 





Tempering Air-Hardened Tool Steel 


Secondary Hardening Without Distortion 


tion shown in Fig. 1. All were accurately measur: 
individually in the annealed condition, after 
quenching and after each successive drawing cyc' 
The basic annealed measurements and average si. 
change for each dimension are shown in the Tab! 

An analysis of the results obtained from th 
test pieces would indicate the following significa: 
facts: 


1. A secondary hardness is obtained by a drawing 
temperature of 900 to 950 deg. F. 


2. This secondary hardness is accompanied by a re- 
turn to exact size of annealed material (within usual 
range of accuracy). 


These results are shown in a graphic form in Fig. 2. 
The theory is advanced that since this material is 
usually air quenched from a temperature of 1850 
deg. F., that there is a certain amount of austenite 
retained in the as-quenched material, which is lower 
in volume than martensite and accounts for the slight 
shrinkage. This austenite is sluggish in transforma- 
tion, but accomplishes a complete change at the 
drawing temperature of 900 to 950 deg. F. 

By proper use of these facts it is possible to ob- 
tain the excellent wearing properties of the high 
carbon, high chromium tool steels and also produce 
parts which will not require grinding after harden- 
ing to obtain accurate size. 
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Only recently has indium become available in 
limited commercial quantities. As a result some 
researches on its possible uses as an alloying ele- 
ment have been, and are still being, conducted. 

This article discusses some of the results of an 
investigation on the effect of indium on heat-treat- 
able aluminum alloys, a subject on which very little 
has been published. It has been found that small 
amounts of indium have a decided influence on the 
age hardenability of these alloys. The increase in 
hardness during aging is reported as remarkably 
high. This fact, as well as the other that hardening 
takes place at a slower rate in the duralumin type 
of alloy and at a faster rate in alloys without mag- 
nesium, is of some technical interest—The Editors. 





indium on the properties of technical metals and 

alloys, although this formerly rare metal is now 
available in sufhcient quantities to be of commercial 
interest. 

In the course of investigations on the effect of 
indium on various alloys it was found that small 
amounts of indium have a marked influence on age 
hardenable aluminum alloys. The results of Brinell 
hardness measurements are briefly summarized in the 
following note. 


Material and Method 


All of the alloys of this investigation were pre- 
pared from metals of commercial purity; conduc- 
tivity aluminum, wirebar copper, electrolytic man- 
ganese and pure indium. Except for small amounts 
of silicon (0.15% Si) and iron (0.30% Fe), the 


is LITTLE IS KNOWN about the influence of 


Witnovut Inpium 


A 
Le OEE = 


Alloy 
No. Composition Max. B. H. N. 
. 93, 93, 87, 95, 86, 82 
A Al + 4-4.5% Cu 


Table of Effects of Indium on Age Hardening of Aluminum-Copper Alloys 


——————— eee ee ee 





Ave. 89 






B Al + 4.5-5% Cu 98 
Cc Al + 4-4.5% Cu 109 
+ 1% Mn 
113, 109 
D Al + 4.5-5% Cu —_—_—__— 
Ave. 111 





Indium and Other Elements 


resulting alloys were comparatively pure. The addi- 
tion of indium to the aluminum base alloys was 
easily accomplished and vertical castings about 0.4 
in. thick were made in a preheated mold. The cast- 
ings were hot rolled to about 0.2 in. and it was 
found that the indium-bearing alloys containing 
magnesium were somewhat more difficult to roll. 
Samples of the rolled sheets were solution treated 
at 500 deg. C., quenched in cold water and the 
Brinell hardness determined, using a 10 mm. ball 
and 500 kg. load. Some alloys were aged at room 
temperature and others at 120 to 150 deg. C., de 
pending upon the type. Brinell hardness measure 
ments were continued until the hardness had be. 
come constant or in some cases had started to 
decrease. 


Data 


The alloys of the duralumin type which age at 
room temperature do not become harder with the 
addition of indium, although the rate of harden- 
ing is considerably lowered as is shown in Fig. 1, 
giving as examples the results on alloys of alum 
inum with about 4 per cent Cu, 0.5 per cent Mg 
without indium (No. 14) and with 0.1 per cent 
In (No. 16), and on alloys with 4 per cent Cu, 
0.5 per cent Mg and 1 per cent Mn without indium 
(No. 42) and with 0.13 per cent In (No. 43). On 
the left side of the diagram the Brinell hardness 
numbers for the first 5 hrs. at room temperature 
after quenching are recorded, and on the right side 
the numbers after 1 to 11 days. 

On the other hand alloys without magnesium 
show a marked increase in hardness with the addi- 
tion of indium as shown in the table. An indium 
content of 0.1 to 0.2 per cent gave results not ex- 








WitH 0.05% Inpium With 0.1-0.2% Inpium 
~. ‘ mea _ nee ton ene 
Increase Increase Increase 
during Max. during Max. during 
Aging B. H. N. Aging B. H. N. Aging 
32 110 56 114, 124, 63 
109, 125, 
109, 125 


Ave. 116 
34 117 62 126 67 
36 114 47 119 38 
38 116 42 122 41 
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ceeding the limits of experimental error and these 
results are tabulated together. As can be seen, the 
influence of indium is greater on alloys containing 
only copper, and the addition of manganese de- 
creases the effect of indium. 


Effect of Other Metals 


It was not likely that indium has a completely 
unique influence on these alloys and the investiga- 
tion was extended by replacing indium with neigh- 
boring metals in the periodic table, such as silver, 
cadmium, tin, antimony, tellurium and thallium. 

As the effect of indium was most pronounced on 
iluminum alloys containing about 4 per cent Cu, 
).1 per cent of each of the above mentioned ele 
ments were added to this alloy. The metals cad- 
mium and tin not only increase the hardness in a 
nanner similar to indium but the rate of harden- 
ng also increases markedly with increasing atomic 
weight from silver to tin. The next element anti- 
nony has only a very small influence, and tellur- 
um decreases the rate of hardening, as does thal- 
ium. The influence of silver is small and can just 
e observed. 

In Fig. 2 the results of the experiments with 
loys containing silver, cadmium, indium and tin 
re given. On the left side of the diagram the 
srinell hardness numbers just after quenching are 

‘corded, then follows the hardness after one day 
room temperature. The samples were then aged 

140 deg. C. with the resulting hardness numbers 
is Shown on the curves. The well known decrease 
in hardness which takes place when the temperature 
f hardening is increased was observed on some of 
these alloys. 

The investigation is as yet confined to only hard- 
ness tests and experimental data are too few to 
allow theoretical considerations. Nevertheless the 
results seem to be of considerable interest. Alum- 
inum alloys of the same hardness are already known 
but they contain either more copper or manganese 
or other elements which produce greater hardness 
in the quenched condition. In the alloys mentioned 
in this paper the hardness after quenching is low, 
allowing easy deformation by mechanical means. 
The increase in hardness during aging is remark- 
ably high. This fact, as well as the other that hard- 
ening takes place at a slower rate in the duralumin 
type of alloys and at a faster rate in alloys without 
magnesium may be of technical interest. 
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Fig. 1. Effect of indium on age hardening in alloys 

of the duralumin type. On the left side are the 

Brinell hardness numbers for the first 5 hours at 

room temperature after quenching; on the right 
side, the numbers after 1 to 11 days. 





Fig. 2. Results of the experiments with alloys con- 

taining silver, cadmium, indium and tin. At the 

left the Brinell hardness just after quenching; then 

follows the hardness after aging at room tem- 
perature. 
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Density Metallic Aggregates 





hy HERMAN F. KAISER 
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This article describes an ingenious design for a 
metal shipping container for radium for use in fra- 
diography and medical applications. Some metal- 
lurgical tricks are involved in its construction—the 
use of steel, a heavy and liquid metal (tungsten and 
mercury) and also plastics. The new container is 
said to be as satisfactory as well as cheaper than the 
tungsten-nickel-copper one, produced from powdered 
metals, and developed in England a few years ago. 
—The Editors. 


Fig. 1. Cross-section of radium carrier safe for a 500- 
mg. radium cartridge. 

















© PROTECT PERSONS FROM HARM due to gamma 
radiation, radium is usually stored in heavy lead 
containers when not in use. The choice of lead 
for this purpose is not due to any property peculiar 
to lead, but rather to the fact that lead is an in 
expensive metal which may be easily cast or worked 
into shape. The absorption of gamma radiation in 
a metal is mainly a scattering process and the ab 
sorption will depend directly on the amount of scat 
tering matter per unit volume or density. Thus a! 
most any metal may be used if only enough is usec 
Where the weight of a radium container is 1 
consideration, lead is the ideal material to use, b 
cases often arise where the weight of the radiu: 
container must be kept within reasonable limits. | 
hospitals, use is made of spherical radium applicato 
which, due to the high strength of the enclos< 


Fig. 2. Steel housing and hollow plug for radiu 
carrier shown in Fig. 1. 
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radium (sometimes several grams), are of necessity 
quite heavy and require special heavy supporting 
mechanisms. To save weight parts of these ap- 
plicators have been made of gold, or of high density 
tungsten-nickel alloys fabricated by powder metal- 
lurgy, as described by C. J. Smithells'. Both of 
these expedients are expensive, to say the least. 
In radiography with gamma rays the radium or 
radium source is transported to and from the in- 
spection site in a compact lead carrier. The weight 
of this carrier should not be so great that one person 
annot move it easily, yet its wall thickness must be 
ufficient to give adequate protection while in stor- 
2»e or in shipment. In Naval gamma radiography 
has been customary in the past to use a lead 
ntainer having a wall thickness of 2 in. with a 
/,-in, diameter internal cavity. 


Regulations Regarding Shipments 


In May, 1939, Railway Express, Inc., issued a set 
regulations regarding shipment of radium via 
press. These regulations are, in part, contained 
the Table, which gives the allowed shipping time 

f any radium preparation up to 600 mg. when en- 

ised in lead containers of various wall thicknesses. 
‘ests at the Naval Research Laboratory showed that 
‘hese allowed transit times are only a fraction of 
ithe time required to produce photographic densities 
equal to the film’s own fog level, but in view 
of continued improvement in sensitivity of radio- 
graphic film, they are reasonable enough. 

From the Table it may be seen that a 2-in. wall 
cartier of the type mentioned above is allowed a 
transit time of 17 hrs. for a 250-mg. unit, and only 
8.5 hrs. for a 500-mg. unit. This has imposed a 
restriction on the shipment of radiographic units 
necessitating a change in design of the carrier safe. 
As a first step it was desired to eliminate as much 
of the central cavity as possible by changing the 
design of the radium cartridge and constructing it 
of steel, so that it could also be easily handled by a 
magnetic transfer device shown in Fig. 3. The 
possibility of still further improvement of the car- 
rier by use of metals having densities greater than 
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Fig. 3. Steel radium cartridge 
and magnetic handling device. 


that of lead was then investigated. This was found 
to be attended by practical and economical difficul- 
ties. With the exception of tungsten and uranium, 
which are expensive enough, metals having densities 
over 15 are precious metals, such as gold, iridium, 


Osmium, etc. Tungsten and uranium (powdered) 
sell at prices of around $5 and $10 per lb. respec- 
tively. To get either in the torms desired requires 
the methods of powder metallurgy, which are costly 
when the size of the object is large. A radium 
carrier with a diameter of around 6 in. will cost 
about $1500, at the least. 


High Density Metals Used 


To avoid these difficulties the radium carrier was 
designed so that an aggregate of high density metals 
could be used. Figs. 1 and 2 show the construction 
of a radium safe designed for a 500-mg. steel ra- 
dium cartridge. The steel shell of the body is easily 
produced by quickly emptying a filled spherical 
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mold two or three seconds after pouring. The other 
parts of the body are readily turned from bar stock 
and assembled by welding. The cavities in the 
plug and body are first filled with Bakelite resinoid, 
emptied, and baked to produce a hard-baked sur- 
face. The cavities are then loaded with tungsten 
rod or disc scrap jarred to pack as closely as pos- 
sible. The interstices are finally filled with either 
mercury or lead. Using the mercury-tungsten filling 
it was found possible to obtain an average ag- 
gregate density of 17.2 which is as good as can 
be obtained in sintered W-Ni-Cu alloys. (Smithell? 
gives densities of 16.3-16.5 for 90 per cent W, 
5 per cent Cu, 5 per cent Ni alloys and >17 for 
those containing less Cu or Ni.) When the in- 
terstices are filled with lead the average internal 
density is reduced to 16.1. Even this density is 
quite satisfactory in view of the saving in cost 
due to use of lead instead of mercury. The latter, 
however, itself is cheaper than the tungsten metal. 
By use of a special mold it will even be possible 
to dispense with the steel housing when using the 
lead-tungsten aggregate. 

The filling material for the carrier shown in 
Fig. 1 costs about $130. Even at that, the cost of 
the carrier is far less than the best price that 
can be obtained if the carrier were made by powder 
metallurgy. The advantage of using a W-Hg filling 
of 17.2 average density is best realized by considering 
that 1 in. of this aggregate is equivalent to 1.5 in. 
of lead and that the Table shows that a half inch 
of added lead doubles the allowed shipping time. 
The safe shown in Fig. 1 has a sphere diameter of 





Table of Allewable Hours in Transit of Radium Sources 
Protected with Various Lead Thicknesses. 
(Railway Express Agency, Inc. Regulations.) 


Milligrams Allowed Transit Time (Hours) for Lead Thickness. 

of Radium 1 1.5 2.0 a5 3.0 3.5 4.0 
100 11 22 44 85 170 
200 -- 11 22 43 86 172 - 
300 -— _- 14 28 56 112 225 
400 — - 11 22 44 88 172 
500 - - 17 34 68 136 
600 — — 14 28 56 112 


6 in. and a total weight of about 70 lbs. and wall 
equivalent to 3-3/4 in. of lead. It is equivalent 
to a similar lead safe having a total diameter o’ 
73/4, in. and weighing around 100 lbs. With it, 
it is possible to make an express shipment of a 500. 
mg. unit for 100 hrs. 

There will be little point in constructing carrier 
safes of high density material for radium preparations 
less than 250 mg. in strength. For these requisite 
lead containers will not weigh much and are more 
cheaply constructed. When the strength of the ra 
dium source becomes a half gram or more, and the 
required shipping time long, the advantage of weight 
and bulk saved by use of high density materials 
becomes more and more pronounced. 
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A Letter to the Editor 


Conventions in Canada 


To the Editor: 

In the May 9 issue of Printers’ Ink Weekly, on page 81, 
there appears an item of considerable importance at the pres- 
ent time, affecting as it does the relations between the 
United States and Canada. The item is reproduced here 
for your information. 


“Several hundred citizens of the United States 
crossed over into Canada last week to attend the 
convention of the International Affiliation of Sales 
and Advertising Clubs at Toronto. Their passage 
over the line was merely a detail, just as it always 
has been. It was just as easy and just as pleasant 
as was their return to the States. We mention this as 
a dramatic refutation of the ugly reports—evidently 
emanating from or inspired by the United States 
branches of Herr Goebbels’ lie factory—that Ameri- 








can citizens were being subjected to indignities and 
difficulties when they attempted to visit Canada. So 
widespread has been this wild-eyed fake that any 
number of Americans have actually been afraid to 
visit Canada! In thus disproving it by personal ex- 
perience, the American advertising people from the 
Great Lakes section have performed a real service 
to both countries.” 


I am bringing this to your attention in the hope that you 
will see fit to make some suitable editorial comment on this 
point. The wider the truth can be spread, the better for 
us all. If this lie about the difficulty of passing to and 
fro across the border weré to be believed, it would naturally 
affect attendance at gatherings such as that of the National 
Industrial Advertisers Association, which we are planning 
for Sept. 17 to 19, at the Royal York Hotel, Toronto. 


Chairman, 
Publicity Committee, 


Toronto Conference, N.I.A.A. T. S. GLOVER 
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SOME CREEP PROPERTIES OF 


16 Cr—13 Ni—3 Per Cent Mo Steel 


by H. D. NEWELL 


Chief Metallurgist, Babcock & Wilcox Tube Co., Beaver Falls, Pa. 


In our November, 1939, issue we published an 
ticle—"Creep of Some Chrominm-Molybdenum 
Steels’—-by Mr. Newell. It was based on a co- 
nerative investigation of three companies on the 
ect of increasing the molybdenum content on the 
ep strength of the 4 to 6 Cr - 0.50 per cent Mo 
el. 
(‘he present article is an adaptation from a series 
reports of the Babcock & Wilcox Tube Co. of an 
‘ensive investigation of a 16 Cr-13 Ni-3 per cent 
» as to its creep and other properties. 
The creep value of certain steels is highly impor- 
‘in applications at high temperatures—such steels 
t withstand severe treatment.—The Editors. 


HE ADDITION OF MOLYBDENUM to 18 Cr—8 Ni 
| sex was originally made for improved corrosion 

resistance, especially in sulphite paper mills and in 
nemical process work, notably with acetic acid. The 
iddition of the desired amount of molybdenum, 
about 3 per cent, to the regular composition of 18 
Cr—9 per cent Ni, with maxima of 0.75 Si, 0.60 Mn, 
0.07 C, and 0.03 per cent each P and S, produces 
delta ferrite in the structure. Where the carbon is 
held at the low level usually desired for corrosion 
resistance use, the molybdenum addition, with its 
strong ferritizing effect, throws the structure outside 
the austenitic range. The structure of such an alloy 
is duplex, as Fig. 1 shows. 

Material of this duplex structure does not hot 
work well, rupture takes place through the weaker 
ferrite areas. Such material is particularly unsuited 
for piercing into seamless tubing. For this reason 
the alloy, although it is still sometimes referred 
to in the literature as “18-8 Mo” is, in general, 
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actually produced with a composition nearer to 16 
Cr, 13 Ni, 3 per cent Mo, the chromium having 
been reduced and the nickel increased to produce a 
fully austenitic structure. 

More recently, the alloy has been made available 
in seamless tube form in two analysis ranges cor- 
responding to American Iron and Steel Institute 
type numbers 316 and 317 nominal composition: 
16-18 Cr, 14 Ni max., 2-3 Mo and 18-20 Cr, 14 Ni 
max., 3 to 4 Mo. The latter is generally employed 
where maximum resistance to pitting corrosion in 
aqueous solutions is desired. 

Besides its good resistance to corrosion, the 16-13-3 
alloy has very useful high-temperature properties, 
and, as tubes for high temperature oil cracking oper- 
ations and certain polymerization and alkylation proc- 
esses, has met with favor. It resists oxidation under 
continuous service up to at least 1600 deg. F. 

In developing the alloy for tubing for use at high 
temperature, it has been necessary to evaluate the 
effect of variations in carbon and in manganese upon 
the behavior of the alloy in hot piercing at 2000 to 
2200 deg., in the range of service temperatures, i.e., 
up to 1600 deg. F. and at ordinary temperatures. 

In the initial work, a laboratory induction furnace 
heat containing 0.11 C, 0.34 Si, 0.51 Mn, 16.50 Cr, 
13.36 Ni, and 2.73 per cent Mo, cast into 4 by 4- 
in. ingots, forged to 1 in. round, was used. The 
material as rolled showed a slightly banded, com- 
pletely austenitic structure, of medium fine grain 
with fine carbides distributed through the matrix and 
at the grain boundaries. As-rolled specimens were 
subjected to creep tests and the creep specimens 
were then tested in tension and in impact at room 


temperature on sub-size bars. Some of the results 
follow: 
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stringers of delta constituent (black), Etchant: Aqua 
regia, 100X. 


Temperature of creep test, deg. F. 1,200 
Load in creep test, Ibs. per sq. in. 10,000 
Time in creep test hrs. ........ 1,057 
Average creep rate, per 
100,000 hrs. ... . 1.4 
Room __ temperature 
after creep. (Specimen 0.400 in. 
diam., 1.6 in. gage length) 
Tensile strength, lbs. per sq. in. 
Yield strength, lbs. per sq. in. 50,000 62,300 
Elong.—per cent in 1.6 in. ... 37.5 28.7 
Red. of area, per cent ..... 53.3 46.7 
Hardness, Rockwell B ...... 89.4 91 
Impact—45 deg. V notch, bar 
0.30 x 0.30 in. ft. Ibs. ...... 22 18 
Impact keyhole notch, breaking 
section 0.178 by 0.30 in., ft. Ibs. 8.5 7.5 


97,700 102,700 


The material was thus indicated to have very good 
creep resistance and good toughness after creep. 
Commercial material was then obtained from 
7-ton basic electric heats made by the Allegheny- 
Ludlum Steel Corp., cast in 12 by 12-in. ingots, 
and hot-rolled to 1-in. round of three compositions: 


A B 


c 0.074 0.096 

Si 0.35 0.45 

Mn 0.36 1.32 

S 0.013 — 

P 0.010 — 

Cr 16.79 16.74 17.03 
Ni 13.84 14.16 14.60 
Mo 2.66 2.65 2.56 


Room temperature properties, after heating 45 
min. at 1975 deg. and air cooling, were: 


A B 
1725 deg. 
Tensile, Ibs. 
sq. in. 
Yield, 
sq. . in. 31,500 45,000 35,000 35,750 
Prop. Limit .... 22,750 — 27,500 26,250 
Elong., per cent 68.5 49.0 57.5 62.5 
Red. of area, per 
cent The 65.5 778 75.7 
Brinell 156 153 153 


82,500 90,150 87,000 88,300 





kigure 4 


Figs. 2, 3 and 4. Air cooled from 1975 deg. F. 
Etchant: Aqua regia. 100X. (Heats 47294, 44146 


and 48695 respectively.) 
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Fig. 5. The grain behavior .of Steel A. Water- 
quenched from 2200 deg. F. Etchant: Aqua regia. 
100X. (Heat 47294.) 


NE 


ie, 





‘rom 2300 deg. F. Etchant: Aqua regia. 100X. 
(Heat 47294.) 





/ 
Fig. 7. Grain behavior of Steel A. Water-quenched 
from 2400 deg. F. Etchant: Aqua regia. 100X. 
(Heat 47294.) 
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The structures are shown in Figs. 2, 3 and 4. The 
grain growth behavior of Steel A is shown in Figs. 
5, 6 and 7. The short-time high temperature prop- 
erties, determined at an extension of 0.017 in. per 
min. up to the yield, 0.053 in. per min. above the 
yield, on material air cooled from 1975 deg. were 
determined over the range 800 to 2300 deg. F. The 
results are plotted in Figs. 10 to 13. Data for 
Steel A, heated 1 hr. at 1725 deg. and air cooled 
are also shown up to 1600 deg. F. 

The specimens (1975° air cooled) after testing 
at elevated temperatures, are shown in Fig. 14. 
These data show, for the steels heated at 1975 deg. 
and air cooled, a ductility valley around 1200 deg. 
F.. which, however, is absent in the low carbon 
Steel A when air cooled from 1725 deg. F. 

The behavior of Steel A, air cooled from 1725 
deg. in short-time high temperature tensile tests, as 
traced by a recording extensometer is shown in Fig. 
15. Yielding at 1100 deg. F. is by a rapidly recur- 
ring succession of slips, not noted at 1200 deg. and 
above, less notable and of lower frequency at 1000 
and 900 deg., and only slightly discernible at 800 
and 600 deg. The behavior at 1100 deg. doubtless 
represents carbide precipitation during the test in 
particles of critical size for keying. This was not 
accompanied by the separation of ferrite, since the 
specimens showed no sign of magnetism. Neither 
did any of the specimens of Fig. 14 show magnetism. 

From the plots of properties and from Fig. 14 
it will be seen that ductility at hot working tem- 
peratures does not increase with reduction in carbon, 
instead it increases with manganese. This beneficial 
effect of manganese has been corroborated by much 
experience in hot-working the alloy. For tube steel, 
manganese is now held around the 1.60 per cent 
levei, i.e., above the amount present in this series, 
even in Steel B. 

Fig. 13 shows that the higher manganese steels 
have much better ductility in the hot-working range 
2000 to 2200 F. As a hypothesis, it is suggested 
that the poorer working qualities of the low man- 
ganese steel are due to precipitation at the grain 
boundaries of a complex submicroscopic oxide of 
chromium, since hot workability is improved by 
addition of a considerable amount of manganese, 
or of small amounts of aluminum or zirconium. Such 
additions would tend toward the reduction of, or the 
prevention of the formation of, the postulated 
chromium oxide. 

The precipitation of such a compound is, of 
course, a separate and distinct phenomenon from 
that of the carbide separation at 1100 to 1200 deg. F. 

Since the preliminary study of the creep properties 
of the experimental heat indicated these to be of 
special interest, a more extensive creep study was 
made of commercial Steel A. Prior to the creep 
tests the specimens were heated to 1725 deg. F. for 


175 



















= 50,000 ss 
“ 1950 Deg. Air | | 










.- . ae 
& 40,000 F\ | "s4e3 28 cS pea eee » bd 
, ° ‘ : a pk ae el A ee ee = ” ” ee 
Fig. 10. Tensile strength of Steels A, B and C at = 30.000 | —-—-— 1725 Deg. Air |] 
various tem peratures. ; . ) | ] 
20,000 }- Co 























Yield Strength 






10,000 +—+—— —+—}— 
60,000 | | ; tae 
3 | oL_l Be 2 Sci AR Bie i 
70,000 800 1000 1200 _ 1400 1600 —_ 1800-2000 a0 





| | Temperature, Deg.F 
+ 60,000 = SS Coane 
| Fig. 11. Yield strengths of Steels A, B and C at 


various temperatures. 












50,000 









40,000 
30,000 


Tensile Strength, Lb. per Sq.!n 


20,000 


10,000 


0 


800 1000 1200 400 1600 1800 2000 2200 
Temperature, Deg. F 











Ss 


1950 Deg. Air 


” " 


” ” 


—=oame== 1725 Deg. Ara” = 


~ 
So 


uw 
©o 


Fig. 13. Reduciion of area of Steels A, B and C at 
various temperatures. 
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1 hr. and air cooled. The room temperature and 
short-time high temperature tensile properties of the 
material in this condition have been given above. 
The initial structure is shown in Figs. 16 and 17. 

The creep data are given in Table I. From these 
data the log-log graph of Fig. 18 is plotted. In 
Table II, the creep properties of Steel A are com- 
pared with those of 18 and 8 and 25-20. The 
molybdenum addition is probably responsible for 
some of the good high temperature strength. These 
creep data for 16-13-3 should be conservative, since 
the specimens used were in a rather fine-grained 
condition, and the carbon content was low. 

A few overload tests to rupture were made on 
Steel A, as follows: 


Time to 
Load Temp. fracture Elong. per cent 
lbs. per sq. in. deg. F. brs. at fracture 
9,500 1350 1010 15.0 
40,000 1000 1055 5.4 
19,000 1200 1555 21.0 


Even under these excessive loads, there was duc- 
tility at rupture, especially at the higher temperatures. 

The better creep behavior of the preliminary heat 
with 0.11 per cent C over that of Steel A, with 

074 per cent C, made it desirable to study the 
suitability of the higher carbon grade for elevated 
emperature use. 

Steels A, B, and C, in 9-in. long by 1-in. diam. 
ieces, were heat treated in two ways: (1) 1 hr. at 
1725 deg., air cooled, or (2) 1 hr. at 1950 deg., 
ir cooled. 

Standard Charpy drilled keyhole notch specimens 
vere prepared from the 6 lots, heated at 1100, 1200, 

00 and 1400 deg. F. for 100, 500, 1000 and 
500 hrs. After these exposures to prolonged heat- 
ng, the Charpy values and the Rockwell B hard- 
nesses were determined. The results are shown in 
‘igs. 18 and 19. No temperature or time of heating 
sed reduced the impact resistance to less than 38 
t.-lbs., mor raised the hardness to more than 98 
Rockwell B. Carbide precipitation varies with the 
arbon content, the initial treatment and the grain 
ize, but as time of heating is prolonged the struc- 
ture and properties of any one steel tend to become 
alike, irrespective of initial grain size or of which 
heat treatment was applied. It will suffice to show 


Table 1l—Comparison of Creep Stress Values 


Kate Per 
1000 Hrs., 1000 Deg. 1200 Deg. 1350 Deg. 1500 Deg. 
Per Cent F. F. F. F. 
18 Per Cent Cr—8& Per Cent Ni (low carbon) 
0.01 11500 4250 1600 
0.10 18300 6600 2500 
16 Per Cent Cr—13 Per Cent Ni—3 Per Cent Mo 
0.01 14800 5000 2500 930 
0.10 22800 8200 4200 1840 
25 Per Cent Cr—20 Per Cent Ni 
tay i eee re a8 5400 2800 800 
0.10 ei eal 7400 3300 1100 
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Spec. 
No. 


233-16 


bo 
nw 
w 
os 


233-D 


233-10 


233-2 


Table I—Creep Rates—16-13-3 Alloy 


Load, 

Lbs. 

Temp., per 
Deg. F. Sq. In. 
1000 15000 
1000 25000 
L000 $O000 
(Spec 

1200 4500 
1200 6000 
0 7000 
1200 8500 
1200 10000 
1200 19000 
1350 3000 
1350 4500 
1350 6000 
1350 9500 
(1010 hrs. 
1500 1000 
1500 2000 
1500 3000 


Interval, 


Hrs. 


0/500 
500/1000 
1000/2000 
2000/3000 


0/500 
5000/1000 
1000/2000 
2000 / 3000 


3000/4000 


0/500 
500/1000 
imen broke at 


0/500 
500/1000 
1000/1340 


500/1000 
500/1500 
1000/1500 


0/500 
5000/1000 
1000/2000 
2000/3000 
3000/3360 


0/500 
500/1000 
1000/1860 


500/1000 
500/1500 
1000/1500 


0/500 
500/1000 
1000/1500 


500/1000 
500/1500 
1000/1500 


5000/1000 
§00/1500 
1000/1500 


0/500 
500/1000 
1000/2000 
2000/2730 


0/500 
500/1000 
broke 


0/500 
500/1000 
1000/2000 
2000/2470 


0/500 
500/1000 


0/500 
500/900 
900/1224 

1000/2000 


20 per 


Rate 
Per Cent Total 
Rate Per Elong.. 
Per Cent 100,000 In 
Per Hr. Hr. per In. 
0.000021 2.1 
0.000021 2.1 
0.000010 1.0 
0.000011 1.1 0.9911 
0.00075 75.0 
0.00043 43.1 
0.00027 27.0 
0.000165 1s 
0.000165 lé | 
0.00422 $22.0 
0.00590 590.0 0.0540 
1055 hrs.) 
0.000031 a 
0.000012 1.2 
0.000012 1.2 0.00063 
0.000038 3.8 
0.000032 3.2 
0.000028 2.8 0.00099 
0.000114 11.4 
0.000074 7.4 
0.000032 3.2 
0.000028 2.8 
0.000028 2.8 0.00218 
0.00022 22 
0.000144 14.4 
0.000114 11.4 0.0038 
0.000375 37.5 
0.000337 33.7 
0.000296 29.6 0.00658 
0.01100 1110.0 
0.00980 980.0 
0.01630 1630.0 0.15 
(increasing ) 
0.000055 : 
0.000039 3.9 
0.000030 3.0 0.001 
0.000106 10.6 
0.000096 9.6 i 
0.000090 9.0 0.00254 
| 
0.00064 64.0 
0.00042 42.0 ' 
0.00043 43.0 
0.00057 57.0 0.015 
| 
0.01070 1070.0 
0.01440 1440.0 
cent total el.) 
0.000014 1.4 
0.000035 3.5 
0.000014 1.4 
0.000013 a 0.00077 j 
0.000136 13.6 
0.000134 13.4 0.00228 
0.00117 117.0 
0.00044 44.0) , 
e - ror 
0.00035 35.05 “™ | 
0.00400 400.0 0.040 
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4g. 14. Specimens of A, B and C 
‘left to right) after testing at ele- 
vated temperatures. 
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the changes in structure of Steel C, air cooled from 
1950 deg. F., after 1500 hrs. at the various tem- 
eratures, as is done in Figs. 20, 21, 22, and 23 
since these have the most marked carbide precipita- 
tion. 

A study was made by the Crucible Steel Co. of 
America on the hardness at room temperature, after 
heating, and the impact (Charpy V notch) resistance 
at elevated temperatures, after sojourn at elevated 
temperatures, of 19 Cr, 9 Ni, 3 per cent Mo and 
17 Cr, 13 Ni, 3 per cent Mo, both with 0.06 per 
cent C. Their data, which show the superior tough- 
ness of the latter, are given in Tables III and IV. 

It is appreciated that the 0.11 per cent C alloy 
would have increased susceptibility toward aqueous 
corroding agents after long continued exposure to 
temperatures in the 1100 to 1400 deg. F. range. 
Experience shows, however, that corrosion of this 
type 1s not encountered in the usual cracking or 
other processes used on oils and hydrocarbon gases 
yroviding condensation of moisture does not take 
lace on external surfaces of tubes during inoperative 
eriods. Hence it appears that the creep strength 
f the 0.11 per cent C alloy may be utilized in 
equipment for such processes if proper precautions 

taken which would consist of removing sulphate 
lcposits from tube surfaces and then oiling during 

tdown. If this procedure is impractical, it would 
pear desirable to use 0.07 per cent maximum 
rbon alloy sacrificing some creep strength to gain 

‘sened susceptibility to corrosion due to carbide 

ecipitation effects. 

A preferred form of heat treatment for high tem- 

rature application consists of heating the cold 

rked metal at the recrystallization temperature to 
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15, Stress-strain diagrams at elevated tem pera- 
tures of the 16-13-3 alloy. 
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Table IIl.—Notched Impact Toughness and Hardness 
of KA-2 S$ Mo and Stainless 16-13-3 Type 
(Crucible Steel Co. of America) 


Material: 


Yg-in. square bars hammered from 30 lb. ingots. Test 
pieces machined from bars after heat treatment. Bars held 
at 1900 deg. F. for 20 min. prior to quenching. 


Analyses: 

Type Cc Mn Si Ni Cr Mo 
KA-28S Mo 0.06 0.55 0.62 8.71 19.89 2.82 
16-13-3 0.06 0.57 0.54 13.03 16.83 2.79 
Rockwell “‘B”’ Hardness: 

Rockwell “B’? Hardness 

No. of Hrs. — $A... 
at 1350 deg. F. Heat Treatment KA-2S Mo 16-13-3 

None As forged 101 98 
None Water quenched 

from 1900° F. 93 80 
210 As forged 102 92 
210 Water quenched 

from 1900° F. 96 79 
900 As forged 104 94 
900 Water quenched 

from 1900° F, 97 83 


Fig. 16. Microstructure of 1-in. rod of 16-13-3 alloy 
annealed for creep testing. Etchant: Chrome-re gia. 
100X. 
























as Fig. 16 but 2000X. 
perature ductility under stress. Such a treatment is 
practical as most tubing of the alloy is processed by 
cold drawing. 
| | A preferred form of heat treatment for high tem 
100 DEG.F | rend | perature application consists of heating the cold 
worked metal at the recrystallization temperature to 
obtain a fine grain and to precipitate some portion 
of the carbide in coarse harmless form. Such a treat 
ment will improve resistance to intercrystalline cor- 
rosion at ordinary temperature and give best high tem 
perature ductility under stress. Such a treatment is 
practical as most tubing of the alloy is processed 
by cold drawing. 
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Fig. 18. Impact values of Steels A, B and C. 





obtain a fine grain and to precipitate some portion of 

the carbide in coarse harmless form. Such a treat- 1400 DEG.F. 
ment will improve resistance to intercrystalline corro- 2 dee 

sion at ordinary temperature and give best high tem- 
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Fig. 19. Rockwell hardness values of Steels A, B 
and C. 
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Table 1V.—Charpy Impact Tests (Standard Vee 
Notch) (Crucible Steel Co. of America) 


Ft.-Lbs. Impact 
a eRe 
Temp. 20 





—i 
of 16 Cr- 
Test Heat Tréatment KA-2S Mo 13 Ni-3 Mo 
Room ee FR ee ee ee 80 86 7 
Room Water quenched from 1900° F. 127 133 114 15 
1000°F. As forged ...-ceeeeeeeeeceees 62 82 10 
1000°F. Water quenched from 1900°F. 108 114 141 15 
1200°F. As forged ..ceeecseecuseseses 99 104 10 
1200°F. Water quenched from 1900°F. 135 116 133 
1350°F. As forged .......seeeeeeeees 80 78 62 8 
1350°F. Water quenched from 1900°F. 127 108 139 137 
Room As forged; 210 hrs. at 1350°F. 11 51 63 
Roon Water quenched from 1900°F.; 
210 hres. at 1350°F.... cc “i 23 2 77 82 
1000°F. As forged; 210 hrs. at 1350°F. 11 78 82 
1000°F. Water quenched from 1900°F.; 
SUD ee A Bee ed teeta vies 25 28 84 88 
1200°F. As forged; 210 hrs. at 1350°F. 19 71 78 
1200°F. Water quenched from 1900°F. ; 
oe ee ad Sere 31 30 108 108 
350°F. As forged 210 hrs. at 1350°F. 7 16 9 80 - , i . 
+o ~ — fh atts indy 2-4 sh ' : Fig. 21. Heat 48695. Air-cooled from 1950 deg. F. Held at 
210 hrs. at 1350°F........... 30, 36106108 1200 deg. F. for 1500 hrs. Etchant: Aqua regia. 2000X. 
Ro As forged; 900 hrs. at 1350°F., 6 6 42 46 ’ 
Roon Water quenched from 1900°F.; 
900 Bre. Bt TESOT Bc ccc. des. 16 14 58 51 
1( F. As forged; 900 hrs. at 1350°F. 8 8 58 63 
F. Water quenched from 1900°F.; 
SOP Be ee BOO Wen kb wd de ees 17 19 80 69 
I As forged; 900 hrs. at 1350°F. 10 ll 71 7 
i Water quenched from 1900°F.; 
ee ef Le A ee 24 25 84 
As forged; 900 hrs. at 1350°F. 14 11 62 6' 
13 | Water quenched from 1900°F.; 
_ 2. Bt. sk Frere 24 25 ‘3 67 
/ 0. Heat 48695. Air-cooled from 1950 deg. F. 


H it 1100 deg. F. for 1500 hrs. Etchant: Aqua 
regia. 2000X. 


Heat 48695. Air cooled from 1950 deg. F. Held at 
deg. F. for 1500 hrs. Etchant: Aqua regia. 2000X. 


Fig. 23. Heat 48695. Air cooled from 1950 deg. F. Held a 
1400 deg. F. for 1500 hrs, Etchant: Aqua regia. 2000X. 
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Editorials (Continued from page 149) 
industry, which are constantly increasing ingot and 
steel castings capacity and output. 

We do not feel that the expansion suggested is 
necessary. While non-defense demands must be 
curtailed, it is believed that normal expansion will 
meet present and future demands.—E. F. C. 

Providing another 10 million tons to meet the 
expected increased national income with opportuni- 
ties for increased consumer spending on non-defense 
articles is not a good way to prevent inflation. 

Read the editorial in the Sat. Eve. Post for July 
5'—H. W. G. 


Society Chapters 


As editors we are constantly bombarded with 
announcements of scheduled meetings of local sec- 
tions of the technical societies. These statements 
are often alluring, promising a highly interesting 
coffee talk, an industrial movie, followed by a more 
or less attractive technical address. Some of the 
latter are highly educational, some are not, judged 
by those we have attended. 

The bombardment in recent years has become 
analogous to a ‘‘blitzkrieg’"—so much so that our 
curiosity was aroused as to just how many sources of 
such artillery fire there were. So we canvassed nine 
of the technical societies related to the metal and 
alloy industries. The number of chapters in these 
societies, as of June 1, is as follows: 


American Society for Metals ...... A 
American Society of Tool Engineers ......... 43 
American Welding Society ................. 41 
American Institute of Mining and Metallurgical 
ES Fe er ee tbe dvsete ae 
American Electroplaters’ Society ............ 31 
Society of Automotive Engineers ............° 22 
American Foundrymen’s Association ........ 21 


American Society for Testing Materials ..... 9 
The Electrochemical Society ............... 7 
NN Oo a i a aa oat Te me eee ere is a 259 


This total of 259 local chapters or sections of the 
nine societies is beyond our expectations! While 
some of these are not so active as others, the sum 
total is forbidding if one feels he has to take in every 
such meeting in his locality to keep up with develop- 
ments. The picture as a whole is a dreary one if a 
person feels a sense of duty to keep in touch with 
two or three societies in his own local district. 

There is a feeling, quite widespread, that this 
local chapter business is being overdone—one large 
society trying to compete with another in numbers 
and scope. It is described by some as almost ap- 
proaching a ‘‘racket.”’ 

While there are, as a whole, too many such local 
subdivisions, the net benefit is without doubt im- 
pressive. It is incumbent on those interested in the 
metal industries to watch carefully the projected 
schedules because otherwise he may miss a really 
good lecture. Regular attendance at the local meet- 
ings of two or three societies without picking out 
only those that promise some real information is 
likely to be a waste of valuable time.—E. F. C. 


Induction-Hardened Aircraft 
Cylinders—A Correction 


In the article ‘‘Induction-Hardened Cylinder Bores,” pub- 
lished in our June issue, the implication is made in the 
first paragraph on page 719 that a large aircraft engine 
manufacturer had abandoned the use of nitrided cylinders 
in favor of Budd-hardened cylinders. Actually no aircraft 
engine manufacturer has made a “‘switch’’ of this nature, 
the large-scale application of induction-hardening cited in 
the article being in a mew type of aviation engine. 

—The Editors. 


letters TO THE EDITOR 


One Good Way to Save Aluminum 


To the Editor: Any expedient which will result in sav- 
ing tens, if not hundreds of thousands, of pounds of 
aluminum monthly when this metal is sorely needed is de- 
serving of the most careful consideration. This is espe- 
cially true when the same expedient results in a much more 
rapid production as well as in many economies in skilled 


labor and in machining and which, at the same time, can 

be made to yield a product which is better in every respect 
. * 

than that now in use or contemplated for use. 


Use of Permanent Molds 


The expedient in this case involves the production of 
permanent mold castings in place of certain sand cast- 
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ings now required or shortly to be needed in large quanti- 
ties. Such castings are necessary for aircraft and for tank 
parts and probably also for other equipment of vital im- 
portance in the rearmament program. In certain important 
cases, at least, no redesign will be required. In other 
cases some insignificant changes may be needed. Where 
there is time for redesign, still further economies can be 
secured for the reason that permanent mold castings have 
significant physical properties some 25 per cent better than 
sand castings. 

To effect the change, according to highly experienced 
authority, will work no considerable hardship on _ the 
aluminum sand casting industry, as it already has or soon 
will have as much work as it can hope to turn out with 
the experienced labor required for molding in sand. Such 
labor necessitates years of training and is already reported 
as almost impossible to secure. In addition, much equip- 
ment for molding and a very large foundry space will be 
necessary if the castings in question are to be produced in 
sand molds. Moreover, a great deal of labor and much 
machining is required on aluminum sand casting, whereas 
relatively little is meeded on the permanent mold type (in- 
cluding the “semi-permanent’’ mold type, which is here 
referred to as being in the same category). 

As an example of what can be done in the saving of 
uminum, our informant, who has had wide experience in 
oth types of aluminum casting—sand and permanent mold 

mentions one casting some 30 in. in diameter which 
weighs approximately 66 Ibs. when produced in sand and 
from which 16 lbs. of metal, is cut away in machining. 
\s against this, the permanent mold casting, which is 

tter in all respects, weighs 56 lbs. as produced and re- 
uires the removal of only 6 Ibs. of metal in machining. 
[his is said to be typical of several castings, a few of 
hich have already been converted from sand to perma- 

nt mold form, as well as to many more now about to 
nter quantity production, most of them to be required in 

ts of many thousands. 





Supply of Permanent Molds 


When asked if the permanent mold casting producers 

uld handle the added requirements, our informant stated 

iat this has been given careful consideration and that the 

xtra production can be taken on readily. It will be 
necessary, of course, to provide the permanent molds, which 
are high grade alloy iron castings and require careful ma- 
chining, but there are said to be sources through which 
these molds can be provided. Much of the mold produc- 
tion can be done by tool shops accustomed to making dies 
for die castings and molds for plastics. ‘Where essential, 
this work can be given a priority basis. Curtailment in 
normal retooling activities in the automotive industry may 
also provide considerable capacity for making permanent 
molds. 

It is not contended, of course, that all or even a large 
part of the aluminum castings now or about to be pro- 
duced in sand molds can be converted to production in 
permanent molds. If the conversion is to be made, it 
must be confined, of course, to castings suited for perma- 
nent mold production and it is well known that many de- 
signs of aluminum sand castings cannot be reproduced at 
all in permanent or semi-permanent molds. Those to be 
so converted naturally are suited to such production, and 
there are many such. 

Although the foregoing explanation may appear obvious 
to those well acquainted with permanent mold castings 
and their possibilities, it is unfortunately true that the 
engineers and metallurgists of many companies know so 
little about permanent mold castings that they are hardly 
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given a thought. These engineers turn instinctively to sand 
castings, with which they are more or less familiar or 
may be impelled to do so by the specifications imposed by 
Army or other Government authorities who also lack ex- 
perience with permanent mold castings. In normal times, 
this procedure is logical enough, because then the quanti- 
ties of castings required are not often sufficient to justify 
the investment in permanent molds. Today, quite the 
reverse is true, in the type of castings in question. Quanti- 
ties are large and the savings on several other scores, to- 
gether with the better qualities of the permanent mold 
aluminum casting, result in both economies and in a more 
suitable product. 


Several producers of light equipment commonly made 
in quantities, such as the automotive and some electrical 
manufacturers, are well aware of the above situation and 
their experience with permanent mold castings has al- 
ready impelled them to turn to this type wherever it is 
suited for the job or at least in many such cases. But 
other manufacturers accustomed to making heavier equip- 
ment in smaller quantities, who do not have the quantity 
production experience, naturally incline toward the sand 
casting and some are already reported to be finding it hard 
to secure such castings as rapidly as wanted. Even when 
the sand castings are available, the large amount of ma- 
chine work involved means delays in production and de- 
mands much equipment and labor. This is not a re- 
flection upon anybody, but the natural result of taking on 
jobs somewhat outside the normal experience of the or- 
ganizations concerned. 


Advice Regarding Permanent Molds 


To those who have little knowledge of the permanent 
mold aluminum casting, a few words of caution may be in 
order. The successful production of permanent mold cast- 
ings is not the simple problem which it may appear to 
be at first thought. It requires skill and experience which 
relatively few companies possess and they are the com- 
panies which should be consulted. Few makers of alumi- 
num sand castings know much about permanent mold work; 
how to design the molds or to use them as they must be 
used for good results. But the experienced makers of 
permanent mold castings naturally understand thoroughly 
what is required and, according to our informant, either 
have or can quickly provide the extra capacity needed and 
can train the extra men to do the work. An intelligent 
laborer can be converted into a good hand at making 
permanent mold castings within 6 mos. or less. The skill 
required to design and construct molds as well as to main- 
tain them (an important consideration) can be spread quite 
easily to care for the extra production necessary. 


Although Washington authorities have been apprised 
of the foregoing facts and may take steps to put them 
before those who should profit by them in due course, 
to do so is only one of thousands of jobs needing at- 
tention. But the men who do the actual manufacturing 
are not in Washington and it is they who should take the 
matter referred to in hand as, indeed, some who understand 
the facts fully have done already. It is hoped that the 
foregoing may point the way to others who can follow 
the procedure indicated with profit to all concerned. What- 
ever approval is necessary from Washington must be se- 
cured, of course, but with Washington urging more speed 
in armament production it is not likely to stand in the 
way of anything which will bring it about and which, 
at the same time, will save no small amount of aluminum 
for other important applications. 


HERBERT CHASE 
Forest Hills, N. Y. 
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Zinc and Aluminum Die Castings 


To the Editor: Most designers are now fully aware of 
all the advantages afforded them by “die casting’ both in 
aluminum and zinc. However, the data often cited have 
been derived either from special test experiments or from 
ideal designs. 

The first consideration of a part for die casting is the 
alloy, zinc or aluminum. Comparison of these two alloys, 
which are most prominently used, has been generally based 
on weight, price, finish, and design. Inasmuch as the 
weight per cubic inch of zinc is approximately 214 times 
that of aluminum, these two alloys would compare favorably 
should the price per pound be in the same proportion; 
although die casting of aluminum involves slightly higher 
cost due to lesser production per day. However, in the past 
years, the cost of aluminum alloys has been reduced while 
zinc has risen steadily, thereby placing aluminum in a more 
favorable position. Aluminum die casting has _ recently 
received a great impetus from the National Defense Pro- 
gram because of the weight factor. 


Zinc Alloys 

These die castings are made in alloys covered by 
A.S.T.M. specifications; the most popular ones being 
No. 21, No. 23 and No. 25. For the past few years 
No. 23 (about 4% Cu, 0.04% Mg, bal. Zn) has 
been used most extensively due to its extreme ductility 
and elongation. Recently, there has been a decided trend 
toward No. 25 (about 4% Al, 1% Cu, 0.03% Meg, bal. 
Zn) which has the highest tensile strength (47,000 Ibs. 
per sq. in.), though at a slight decrease in elongation. 
This alloy results in a better surface in a die casting where 
finish is important, as when a casting is to be plated. In- 
asmuch as plating is frequently of greater cost than the 
casting itself, a minimum of buffing is essential to keep 
the cost down. Where a zinc casting is not for exterior 
use, it can be left in the original cast state. Some finish- 
ing must be done to protect the surface of the casting by 
either painting, plating, or dipping if used for exterior 
use. If left in an unfinished condition and exposed to the 
atmosphere, zinc oxide will form in a few months, depend- 
ing upon use. However, this oxide does not affect the 
strength characteristics of the die casting materially. 

There have been many new finishes placed on the mar- 
ket in past years which considerably improve the appear- 
ance of aluminum, such as chrome plating, anodizing, 
alumiliting, etc. Designing of aluminum parts should 
give prime consideration to the factor of tapers. Design- 
ers should see how much taper each wall, diameter, etc., 
the parts can possibly stand instead of requesting mini- 
mum taper as is the usual practice now. Aluminum has an 
affinity for, i.e., adheres to, steel in a liquid state, thereby 
making pulling of cores and ejection of the casting from 
dies difficult. In many cases the addition of proper tapers, 
which do not affect the design, have increased production 
50 per cent resulting in a lower piece price to the user. All 
cores should have the maximum taper and then be drilled 
to size where necessary, regardless of diameter. Cores less 
than 0.100 in. in diameter should not be cast, inasmuch as 
they would quickly burn away or break, and in most cases 
should be spotted. While castings with wall thicknesses of 
0.050 in. have been made successfully, these are excep- 
tions and would depend a great deal upon the design of the 
piece. Most aluminum pieces should have walls of 0.090 
in. 

Aluminum Alloys 

The most frequently used aluminum alloy consists of 
about 91 Al, 4 Cu, 5 per cent Si (A.S.T.M. B 85-39 T— 
Alloy VII). An alloy which is now growing in use ana 
which is widely used on government specifications is 89 












Al, 11 per cent Si (A.S.T.M. B 85-39 T, Alloy V).  Pros- 
pective users of aluminum die castings should not request 
special alloys unless absolutely necessary. 

Special alloys raise the cost of the casting considerably 
as the standard alloys must be removed from the die cast- 
ing machines and replaced with the special mixture, which 
is costly. It might be well to point out an instance in 
which the special alloy has raised the price of an article, 
used in millions, approximately 20 per cent. This item 
with a weight of approximately 11/4 oz. has been made by 
most of the die casters in America, and due to the user's 
insistence that the iron content be kept to beneath 0.80 
per cent Fe, it has necessitated the making of these cast 
ings on a cold chamber die casting machine instead of 
the conventional gooseneck. Inasmuch as the character 
istics in a casting made with 0.80 per cent Fe content and 
the casting of 1.30 per cent Fe content are practically the 
same, the insistence of the user on this minimum is fool 
ish and costly. A gooseneck die casting machine, due to 
the aluminum being kept in a cast iron vessel, would add 
approximately 0.40 to 0.50 per cent Fe, thus if the 
specification on the alloy had been increased from 0.80 to 
1.30, these castings could have been made at a far 
greater production speed and lower cost. 

In both alloys, both zinc and aluminum, the use of 
inserts has been growing steadily. Usually it is far more 
economical to cast the inserts during the casting cycle 
than it is to ream the diameter and push in a bushing 
The average cost of placing a bushing in a die casting mold 
is usually as low as $3 to $4 per M depending upon pic 
and design of inserts. 

In all castings, particular attention snould be paid to ¢ 
elimination of sharp corners and generous fillets shou! 
pe used wherever possible. Im all cases, wall secti: 
should be kept as uniform as possible, and where tl 
sections do meet thinner sections, large fillets and jud 
cious ribs facilitate the casting operation. 

Great attention in designing new articles for die casting 
should be paid to parting lines. This is of the greatest 
importance since it affects not only die cost but piece cost 
as well as final appearance. Frequently, a casting can be 
re-designed so that a stepped parting can be straightened 
and excess metal hollowed out with great savings. 

Dies for aluminum die castings in the past have b 
approximately 20 per cent higher in cost than for zinc di 
castings inasmuch as the former necessarily have to b 
made of chromium-vanadium steel and hardened. Recently, 
due to large quantities, most of the zinc dies have also 
been made of chromium-vanadium steel and _ hardened, 
thereby making the die costs of each metal comparable. 

In obtaining estimates from drawings, it is usually well 
to ask for recommendations and advice. Personal consul! 
tation with the die caster before construction of parts has 
frequently resulted in a better die casting and a saving 
to the user. 

L. P. HELD, 


Vice-President 
Mount Vernon Die Casting Corp. 
Mount Vernon, New York 


Another expert, commenting on this matter, says that M: 
Held’s remarks on fillets, tapers, parting lines and inserts 
justify reiteration. Also that any discussion of zinc alloys 
should refer to the paramount necessity of avoiding con- 
tamination. Magnesium and lead die castings are both 
gaining in importance as a result of the Defense Program— 
magnesium for airplane starters and other parts, lead as a 
replacement for scarce zinc for automobile trim. Cold 
chamber die casting machines are coming into increasing 
use for low iron content aluminum die castings of maxi- 
mum toughness and density, as well as for brass and 
magnesium. 
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Metal Conservation 


Finishes 
Materials 
Methods 
Processes 
Products 

Py ns of metal conservation are be- 
ginn } look as formidable in many ways 
as p! ms of defense production. In the 
cases some metals (e.g. aluminum) the 
two ‘lems have practically merged, in- 
crease. production and conservation being 
simul susly applied to improve the situ- 
ation 1 other instances the conservation 
of on metal (say tin) may involve in- 
crease: production for replacement pur- 
poses nother (silver, for example). In 
still r cases (die castings or aluminum 
cook: tensils) the conservation program 
with pect to non-defense articles has 
shak whole industry and indicated the 
need seeking defense-production uses 
for ment and men that will other- 
wise | idle. 


Tin Conservation 


In a recent report of the Advisory Com- 
mittee on Metals and Minerals of the Na- 
tional Research Council to the O.P.M., the 
tin supply and consumption situation is 
closely examined and many engineering 
Suggestions made for replacing tin with 
other metals. 

The report, the work of engineers associ- 
ated with a leading research institute, points 
out that all-out substitution could replace 
% of the tin ordinarily used in this coun- 
try. The suggestion of outstanding in- 
terest in the report is that silver may be 
Substituted extensively for tin in solder— 
a replacement which, when coupled with 
a reduction in thickness of tin on cans 
already in effect, would reduce total tin 
consumption about 25%. 

The feasibility of replacing a large 
amount of tin with a small amount of silver 
in solders was favorably examined in the 
article “Tin Plate and Solder from the 
Strategic Viewpoint” in our November, 
1940 issue. As shown in the report to 
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the O.P.M., 40 to 50 Ibs. of tin may be 
replaced with 2.5 to 5 lbs. of silver, and 
at prevailing prices the cost of the sub- 
stitute solder is nearly identical with that 
of the conventional material. 

The committee’s suggestions were as fol- 
lows: 


(1) Progressively but drastically re- 
duce the amount of tin in solder, being 
careful to allow time for workers to 
become skillful in handling the higher- 
melting substitute solders. 

(2) Expand the use of glass contain- 
ers for beer and certain food products. 

(3) Impel an orderly substitution in 
the can-making industry of thin electro- 
lytic tin plate and of black plate for 
the usual tin plate. 

(4) Restrict the use of new tin for 
cast or wrought bronze where silicon 
bronzes and the like are applicable. 

(5) Adapt bearing-design in new 
machines to use lead-base rather than 
tin-base babbitts, to use thin rather 
than thick babbitt linings, or to use 
other than babbitt bearings. 

(6) Cut down the amount of tin 
allowed for solid-tin collapsible tubes 
and eliminate the use of tin for tinfoil. 

(7) Eliminate the use of tin for 
pewter and in galvanizing. 

(8) Watch the use of tin in “tinning’”’ 
—i.e. applying protective coatings to 
other materials than tin plate. 

(9) Acquaint tin users with intimate 
details of the behavior of substitutes, so 
that utilization may be prompt, when 
necessary. 


Die Castings 


The situation in the die casting industry 
brought about by metal shortages is re- 
viewed and some possible palliatives pre- 
sented in a report to the O.P.M. by Harvey 
A. Anderson, its technical consultant on 
die castings, summarized herewith. 

Because prospective supplies of zinc, al- 
uminum and magnesium are insufficient to 
take care of this country’s defense program 
plus anticipated civilian demands, most of 


Alloys 
Applications 
Designs 
People 
Plants 
Societies 


the large consumers of die casting alloys 
are voluntarily either curtailing production 
or introducing substitute materials. For 
example, limitations of 1942-model pas- 
senger car output to 31/4 million cars to- 
gether with simultaneous substitutions will 
convert to defense use more than 118,000,- 
000 Ibs. of zinc and 20,000,000 Ibs. of 
aluminum. Although not all of this rep- 
resents die castings, the program will re- 
move a large part of the chief market for 
die castings. 

Based on the die casting industry's esti- 
mate that less than 15% of its capacity is 
now engaged in defense production, it ap- 
pears that either its personnel must be 
transferred to other defense industries or 
the die casting industry must secure more 
defense business to replace the vanishing 
non-defense production. Such additional 
business “must be secured . . . by doing 
an efficient job of salesmanship on the 
advantages of die castings in effecting sav- 
ings in materials, machines, man-power 
and delivery intervals.” 

In 1940 the production of zinc-base die 
castings approached 90% of the total die 
casting tonnage. Furthermore, the ma- 
jority of the die casting equipment is of 
the immersed plunger type, as used for 
making zinc die castings; relatively few 
producers have gooseneck or cold-chamber 
type machines as used for producing alumi- 
num, magnesium and brass die castings. 

Therefore, if die casting capacity is to 
be utilized generally in the defense pro- 
gram, it will be necessary either to demon- 
strate the suitability of zinc alloys for ad- 
ditional defense applications or to convert 
die casting equipment to make it suitable 
for the production of aluminum die cast- 
ings. 

Die cast defense products are generally 
made from aluminum and comprise parts 
for instruments, airframes, airplane engines 
or ordnance fuse parts. Ordnance officials 
have indicated the possibility of replacing 
such aluminum die castings with dense 
stable zinc die castings, but emphasize that 
for fuse parts zinc die castings must pass 
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EAD YOU Wilt 





You get more than just so many grains, 
shapes or mixtures of crystalline alumina, 
magnesia or silicon carbide when you buy 
a Norton refractory product. 

You also get a head — the knowledge 
of Norton engineers (the only specialists 
in electric-furnace-fused refractories) and 
their ability to convert these materials 
into long-lived usefulness for your par- 
ticular application. 

You may require heat conductivity ... 
electrical resistance mechanical 


strength. You may want a refractory 
that resists oxidation ...or abrasion, slag- 
ging, softening, or thermal shock. You may 
need a refractory not acted on by certain 
acids ...as a contact for various melts 
...or for insulating heating elements. 

Norton research and sales engineering 
have been developed to answer just such 
specific requirements. That is why 
Norton products today often give far 
more satisfactory service per refractory 
dollar than other products. 


FURNACE LINING LIFE WAS GOOD, BUT WE STRETCHED IT 42% 
330 heats was the best life this company had been able to get for refractory lining in a type LF 


Detroit Electric Furnace melting pure nickel. 


Calling in Norton engineers, this company had them work out a refractory lining and method 
of installation that averaged 470 heats, 42% better than the best achieved before. Downtime and 


cost per pound of nickel were correspondingly cut. 
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FIRING LINE NEWS 





Sintering Cemented Carbides without 
Tube Troubles 


In sintering, and in swagging 
and drawing tungsten or mo- 
lybdenum wire — ALUNDUM 
Tubes for electric resistance 
furnaces have five features that 
prevent operating headaches, 
shutdowns, replacements. Even 
at very high temperatures, they 
have excellent electrical resist- 
ance. Their refractoriness, up to 
1600° C., 
ductivity is exceedingly high. 


is great. Heat con- 
So is permeability. And co- 


efficient of expansion is very 
low. 
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Secure Sheaths for Thermocouples of 
Noble Metals 


Since ALUNDUM Pyrome- 
ter Tubes combine refractori- 
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VL, ont Ne 
Fa a ’ Lived Refractory 
“ 


ness at high temperatures (up 
to 1300° C.) — with very high 
heat conductivity, instently 
transmitting slight variations 
in temperature — with great 
imperviousness and chemical 
stability they make ideal 
protectors of thermocouples of 
platinum and other noble met- 
als. For larger installations, 
ALUNDUM Pyrometer Tubes 
are well suited and frequently 


used for secondary protection. 





Ferrous Melts Find Magnesia Crucibles 
Chemicaily Unresponsive 


Since fused magnesia is basic, 
Norton Magnesia Crucibles can 
be used in melting stainless and 
other alloys of steel and iron 
with no fear of chemical re- 
action. These crucibles have 
also found a ready welcome in 
melting copper and its alloys. 
Coefficient of expansion of mag- 
nesia grain is .0000135 cm. per 
cm. per °C, hardness about 6. 


Heating causes no shrinkage. 


lynber One 


ode ducts - 


Refractory Shapes and Cements of CRYSTOLON (silicon carbide) ; 


ALUNDUM (fused alumina) ; and Fused Magnesia Grains 


NORTON COMPANY, WORCESTER, MASS. 
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With the magnitude of the defense pro- 
gram, the total die casting output should 
be increased rather than diminished if the 
industry will apply itself aggressively to 
the problem of selling the defense procure- 
ment agencies, the report concludes. 


firing tests under extreme temperatures 
(—50° F. to + 170° F.) and must be 
definitely of uniform quality. 

Apparently the only zinc die castings 
suitable for ordnance use are those made 
with 99.99% zinc and free of lead and 
tin contamination. A _ recently approved 
Army-Navy Aeronautical Spec. on alumi- 
num die castings permits the use of any 
one of 3 alloys—(a) 5% Si, 4 Cu; (b) 
12% Si; (c) 8% Mg. Army Air Corps- 
design instructions do not bar the use of 
die castings from structural parts, but speci- 
fy that the calculated stress of a die cast 


Replacing Galvanized Coatings 


In the “tin report’’ summarized above, 
the replacement of tin-plate for tin cans 
be lacquered or otherwise-protected black 
plate is discussed. Similar substitutes for 
zinc coatings are being offered, and for 
part must not exceed 15 per cent of its at least one of these a claim of superi- 


ultimate tensile strength. ority over galvanized finishes is made. 
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Made Easier *¥ 
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90 mm. 
Anti-Aircraft 
Breech Ring 


HIS is another example of a difficult metal working o Mien te ee te 

problem made easier with Stuart's Thred-Kut. These se" of 14 brooches used 

2 to broach the 90 mm. 

1,000 Ib. breech rings are broached on the largest anti-aircraft gun breech 

broaching set-up ever developed by Lapoint Machine {9-28 cuts ore token 

Tool Co. It was natural to put Stuart’s Thred-Kut on inches of material. One 

‘ 8 . part of the square hole 

the job because of its proved performance and wide hos o 1%° toper. 

° : . Squoreness, size and 

use in armories, arsenals, aircraft plants and other re- ae e en held to an oc- 
lated industries where nothing less than the best cutting —<vracy of .0015”. 

fluid can serve. 








For tapping, threading, deep drilling, broaching, gear 
cutting and all alloy steel machining operations — use 
Stuart’s Thred-Kut! You'll save time, money and head- 
aches. Write... wire . .. phone for a trial drum today. 


REMEMBER: the cost of cutting fluids is measured by 
pennies—the cost of tools and production by dollars! 
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According to Roxalin Flexible Lacquer 
Co., Elizabeth, N. J., ‘““Roxaprene,” a cop. 
rosion-resistant fast-drying synthetic out. 
lasts galvanized coatings by several hun. 
dred per cent in both 2% caustic soda 
solution and dilute hydrochloric acid soly. 
tion. It can be applied by dip, spray or 
roller coat and air dries quickly. 


Saving Steel in Shipbuilding 


A Maritime Commission report received 
by the James F. Lincoln Are Welding 
Foundation, Cleveland, reveals that by the 
use of welding in place of riveting in the 
705-shipbuilding program now underway, 
over a half-million tons of steel (about 24 
million dollars) is being saved. 

The report states that “the greatest single 
weight saving advance [in shipbuilding} 
has been the introduction of welding. This 
has so replaced riveting that today en- 
tire ships are being turned out without a 
single rivet. . Since the ships are that 
much lighter, an extra half million tons of 
cargo can be carried by these 705 ships in 
a trip.” 


@ The Summerill Tubing Co., Bridgeport, 


Pa., is establishing a series of pri total- 
ing $600 to be awarded by the American 
Welding Soc. at its October 1941 :meceting, 
for papers to advance the art of welding 
aircraft steels including tubing an bular 


assemblies. 


Versatile Belt Surfacer 


A new bench-type belt surface: wet 
or dry buffing, burring, surfacing or polish- 
ing a number of different mat -ials— 
plastics, stainless steel, lead, aluminum, 
wood, etc.—is now being manufactured by 


Hammond Machinery Builders, 1) 1646 
Douglas Ave., Kalamazoo, Mich 


Known as the Hammond “400, e new 
machine is designed to reduce rejects and 
to facilitate finishing work formerly done 
by hand. With a suitable belt, the ma- 


chine may be used for rough work, such 





as sprue removal from castings, or flash re- 
moval from forgings. With a different 
type of belt, a very fine polish may be de- 
veloped on other materials. 

Power is furnished either by direct of 
V-belt drive from a 1/5 h.p. motor operat 
ing at 1725 r.p.m. The machine operates 
in any position between horizontal @ 
vertical, and is very simply adapted to wet 
surfacing. 
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New Welding Equipment 


New welding equipment designed to 
meet the increased production demands of 
the defense program has been developed 
and introduced by several companies serv- 
ing cur field. During the last month, two 
manufacturers have announced a series of 
welders and auxiliaries of various types— 
arc welders, arc welder trailers and resist- 
ance welding contactors. 


Aircraft Arc Welders 


A new arc welder designed specifically 
for aircraft fabrication—one that will per- 
mit a wider range of amperage for easier 
welding of aircraft alloys of all thicknesses 
—has been introduced by Lincoln Electric 
Co., Cleveland, O. 

The new unit is called the ‘“Shield-Arc 
Jr.” aircraft welder, features dual con- 
tinuous control and is available in 150 
amp. and 200 amp. grades. Current set- 
tings as low as 10 amps. can be obtained, 
permitting the quality welding of thin 
gage metals and alloys. 


According to the manufacturer, the new 
aircratt welder in conjunction with Lin- 
coln uneweld”” Nos. 1 and 2 electrodes 
is a inct contribution to the welding of 
S.A.E. 4130 and X-4130 chromium-moly 
steel t aircraft construction. 


Arc Welder for Light Gages 


ot se in welding light gage metal, 
casti irive shafts, general maintenance 
and production work, a new ‘‘Flex- 
arc ler—Midget Marvel WT-1— is an- 


nounc:' by Westinghouse Electric & Mfg. 
Co., Pittsburgh, 


Se e adjustment of the welding cur- 
rent a range from 20 to 140 amps. is 
provi by 15 steps with correctly pro- 
port: increments between steps. Full 
load ng is 110 amps. when used on 
220-v 60-cycle lines. The cost of 
power consumption is about 5c an hr. 





The unit is very compact and weighs 
160 Ibs. It comes complete with acces- 
sori¢s, including the primary cable for 
hooking up the power lines. 


Welding Machine Trailer 


A new 2-wheeled light weight pneumatic- 
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tired trailer for mounting arc welding ma- 


chines 







for 


easy, 


fast 


BRIGHT 


HARDENING 


if you harden springs, stampings, or 
other small parts here's a really sim- 
ple way to improve your product and 
save plenty of money doing it. 


portability 


iS 


an- 


nounced by Lincoln Electric Co., Cleveland, 
O. The new unit is designed for mount- 
ing such welders as Lincoln's S.A.E. 200 
to 600 amp. AC motor-driven arc weld- 
ers or type SA 200 special engine-driven 
arc welders. 

The new unit measures 66 in. long, 42 
in. wide and 16 in. high, and weighs 282 
Ibs. It can be used for road towing up to 
about 30 miles per hr., can be hitched to 
a factory mule or industrial truck and is 
easily moved by hand. 


Spot Welder Contactor 


For use with timing facilities in spot 
welding, a new electronic welding con- 


SAVES TIME AND MONEY 





Have you often wondered how you could harden 
your springs, stampings, and other small parts 
without scale or discoloration? You can, and not 
only harden them without scale or discoloration, 
but harden them absolutely bright so that their 
original shiny surfaces are preserved intact. 

Thus, you no longer need remove scale from 
hardened parts by means of pickling, sandblast- 
ing or other cleaning operations. Hydryzed parts 
look better because of their smooth, shiny sur- 
faces, and take a smoother plating job because 
there are no pits due to scaling or subsequent 
cleaning operations. We'll be glad to Hydryze 
a batch of your parts to demonstrate the many 
savings possibilities of Hydryzing. 


LINDBERG ENGINEERING CO. 
224 No. Laflin St. Chicago, Ill. 





HYDRYZING UTILIZES BUT 
ONE ATMOSPHERE... AND 
IT’S THE SAME FOR ALL STEELS 
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tactor has been developed by Westinghouse 
Electric & Mfg. Co., E. Pittsburgh. The 
new equipment is known as the SW 150 
“Weld-O-Trol,” and is rated equivalent to 
a size 2-W mechanical contactor at 220 or 
140 volts, 50/60 cycles. 

Welding current is handled at extremely 
high rate of interruption by 2 heavy-duty 
water-cooled ignitron tubes. The tubes 
can be removed without disturbing the 
water connections and a thermostat pro- 
tects the tubes against damage through 
failure of the water supply 

The unit is readily adapted for use with 


heat control and either synchronous or non- 
synchronous weld timers, including se- 
quencing equipment. 


@ Accurate and smooth machining of 3 
different types of variable-pitch airplane 
propeller bronze (Ampco Metal No. 18) 
bushings, complete except for bolt holes, in 
2 operations, totalling 18 min., is now be- 
ing accomplished on high-production turret 
lathes equipped with tungsten carbide tools, 
reports Carholoy Co., Inc., Detroit. 


Molybdenum NO Problem 





for 


SENTRY Packaged Gtr: otphete 


Molybdenum steel hardening requires an absolutely neutral atmosphere. 
For ten years Sentry Furnaces and the Sentry Diamond Block Method 
have turned out high quality Molybdenum hardening without scale, de- 


carburization or soft surface. 


It is no problem to Sentry. 


Let us tell you how it will be no problem to you—how, without fuss or 
adjustment you can obtain quality hardening of Molybdenum and all other 
high speed steels consistently and with economy. 





Sentry High Speed 
Steel Furnaces are 
available in floor, 
bench or pit types. 
Illustrated is a Size 
#3, Model “Y” Elec- 
tric Furnace. Write 
for complete informa- 
tion. Bulletin 1022B. 





Sentry Diamond 
Blocks automatically 
maintain a neutral 
atmosphere. Avail- 
able in sizes to meet 
requirements. 


The Sentry Company 
FOXBORO, MASS.. U.S.A. 














New Oven Construction Material 


Many present-day ovens and driers cop. 
sist of a steel casing or housing supported 
on structural steel with insulation sand. 
wiched between the inner and outer stee| 
facings. 

A new type of furnace construction called 
‘“Marinite,” announced by Johns-Manpille 
Inc., 22 E. 40th St., New York, is a com. 
bined structural material and insulation. 
The use of a non-steel material of this 
type is said to eliminate the difficulties 
arising from the high coefficient of ex. 
pansion of steel and its high heat con. 
ductivity. 

In addition, this new oven construction 
material can be applied by a carpenter in 
the same manner as wood. Panels can be 
fastened together by bolts, for example, so 
that ovens and dryers so made are en- 
tirely portable. 

The material itself is a solid homogene- 
ous sheet material made of asbestos fibre 
with an inorganic binder. It is said to be 
unaffected by water and corrosion and to be 
thermally efficient because of the absence 
of through-metal. The material is strong 
and relatively light in weight. 


Time-Cycle Controller 


A new time-cycle controller designed for 
use on industrial processes wher: num- 
ber of factors must be accurately timed 
according to a fixed program has n de- 


veloped by Bristol Co., Waterbury, Conn. 

Known as the Model A-118 /mpulse- 
Sequence Cycle Controller, the new unit 
is of the multiple cam type and voperates 





by actuating or engaging at exactly the 
correct time in each cycle the necessary 
mechanical, electrical or pneumatic devices 
for automatically carrying out the intended 
schedule. 

In this controller, time measurement and 
pilot valve operation are handled by sepa- 
rate mechanisms. Timing is accomplished 
by a Telechron-driven disc on which 1s 
printed a 25-in. time scale. 

The desired schedule is incorporated into 
the controller by pushing holes with an 
ordinary ticket punch on this scale. Discs 
for new cycles can be easily made. 
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Cleaning Carburizing Compound 


A new, low-cost ‘‘Carbo-cleaner”’—a car- 
burizer screening machine designed to save 
time and improve screening efhiciency—is 
announced by Thurner Engineering Co., 
309 National Ave., Milwaukee, Wis. 

The new machine is intended to replace 
manual shake-out operations in heat treat- 
ing shops and departments, and to efficiently 
remove small particles of scale, dust and 
ashes that hinder carburizing and shorten 
the life of carburizing compound. 

The unit is compact, being 54 in. high, 
{6 in. long and 28 in. wide. In opera- 
tion, the carburizer is automatically fed 
from a built-in hopper into an inclined 
rotary screen and is then pushed upward 
at the rate of 1000 Ibs. per hr. over 2314 
ft. of screening surface. 

The non-usable material is deposited in 
a drawer at the bottom of the machine. 
The reclaimed compound flows out of a 
spout at the front, aerated and cleaned and 
ready to use again. 

The machine is powered by a 1/6 h.p. 
motor and V-belt. The screen is remov- 
able, making the machine adaptable to all 
screenil purposes. 


Anode Scrap Baskets 


The present shortage of some metals 
makes e efficient use of scrap of vital 
import.nce to industry as a whole as well 
as to ividual plants. For the electro- 
plating industry, Hanson-Van Winkle- 
Munn Co., Matawan, N. J. have de- 
velop. new type of basket for handling 
scrap les. 

The .-w basket is rubber-covered and is 
furnis with 2 hooks, allowing it to be 





hung on anode rods in both still and 
barrel tanks. In use a mew anode is in- 
serted in the basket and hung on the anode 
bar; the anode stubs are placed in the 
basket around the new anode, thus permit- 
ting the use and salvage of the scrap metal. 

The baskets can be used in solutions at 
temperatures below 190 deg. F. The in- 
Side dimensions of the baskets may be 
from 9 in. long by 18 in. deep by 4 in. 
wide, to 20 in. by 40 in. by 4 in. 


AUGUST. 1941 


Spectroscopic Electrode Driller 


An electrode driller to prepare carbon 
or graphite rods for use as electrodes in 
spectrochemical analysis has been de- 
veloped by Jarrel-Ash Co. (representatives 
of Adam Hilger, Ltd.) 165 Newbury St., 
Boston. 

The instrument simultaneously faces the 
end of the rod and drills a cup to receive 
the sample. Or it can also turn a shoulder 
on the rod to produce an electrode for 
the cathode layer method of analysis. It 
can also point the carbon to serve as an 
upper electrode. 

Diameters from 4% to % in. are handled. 


The unit does not soil the surroundings 
with carbon dust, and introduces no chem- 
ical contamination in the electrode. It is 
supplied with a universal motor. 


@ Integral-bonded alloy-lined plate (such 
as ‘‘Pluramelt’’) has been approved by the 
Boiler Code Committee of the American 
Society of Mechanical Engineers for use in 
the construction of fusion-welded, unfired 
pressure vessels, and the list of accept- 
able ‘“‘stainless’’ cladding alloys has been 
extended to include Types 410, 430, 446, 
304, 310, 316, 317, 321 and 347, reports 
Allegheny) Ludlum Steel Corp. 





Nothing irritates a customer more than being told he can’t 
have a product when he wants it. And nothing is more em- 


barrassing to a salesman—and his company—than to have to 


give alibies for delayed deliveries. 


The continuous step-up in the demand for electrodes, the 
priority situation, and the restrictions on certain metals are 


just a few of the difficulties which sometimes prevent electrode 


manufacturers from maintaining normal delivery schedules. 


You can minimize the chances of production delays, however, 
by ordering electrodes when you order steel. 


The cooperation of our engineering staff is always at your 
disposal for helping you speed up welding production. ry 


MUREX 





ELECTRODES 


METAL & THERMIT CORPORATION «+ 120 BROADWAY, NEW YORK 


ALBANY « CHICAGO « PITTSBURGH 


e SO. SAN FRANCISCO e TORONTO 





THERMIT WELDING — STANDARD FOR 40 YEARS FOR WELDING RAILS AND HEAVY EQUIPMENT 
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@ Steel plate, tinplate, brass, copper, vari- 
ous alloys, plywood and plastics can now 
be supplied coated with sensitized emul- 
sion for direct photographic reproduction, 
announces Republic Engineering Products, 
[nc., 480 Lexington Ave., New York. Some 
of the above can be obtained Y-in. or %4- 
in. thicknesses, such as are used for mak 
ing templates 


@ The latest 75-mm. pack howitzers for 
the Army are being produced at General 
Electric Co.'s Schenectady plant largely on 
machines previously used for making elec 


tric motors for street cars and locomotives 





Bright Gas Carburizing 


A new type of gas carburizing furnace, 
said to provide bright gas carburizing with- 
out scale, soot or tar formation, and in 
only a fraction of the time required by 
other methods, is announced by Lithium 
Corp., Raymond-Commerce Bldg., Newark, 
N. J. The new furnace is known as the 
‘Lithcarb” atmosphere furnace, and em- 
bodies the use of a “Lithco” (lithium 
salt) compound. 

This compound, according to the manu- 
facturer, neutralizes harmful oxidizing gases 
that cause scaling and decarburizing in the 
usual gas carburizing operations and pet 


DESPATCH FURNACES 
HAaue Earned Jt! 


Compliments from Users for Doing Their Job 
Well Under DEFENSE PRESSURE 


Tempering and Drawing 


STEEL 
Stress Relieving 

CASTINGS ond 
WELDED PARTS 


Heat Tr eoting 


d 
UMINUM an | 
MAGNESIUM CASTINGS 


ES 
SHEETS and SHAP 
Annealing 
BRASS SH 


Heating 
BILLETS @" 


ELL CASES 


‘EORGING 
d RIVETS 


ACCURATE ~ SPEEDY HEAT TREATING 


BULLETIN 
No. 8IE 





Prompt Deliveries Maintained 


schedul 


Where ever accurate heat control is essential Despatch 
Furnaces are recommended. i 
and designing permits 
work chamber under all operating conditions. The 
oversized fan improves heat distribution and recircu- 
lation in every type of load whether dense, coarse or 
in combination. 

tinuous heavy duty and with the idea of handling more 
material better and faster and to withstand tough 
es without shut downs through the 
These are the important reasons why Bespatc fur- 
naces are earning the compliments of 
through 


spatch engineering 
rfect control of heat in the 


spatch furnaces are built for con- 


ears. 


Despatch users 


) the country. Write for Bulletin No. 81 for 
an interesting presentation of many other Despatch 


features for better furnace performance. 


* DESPATCH - 


OVEN COMPANY - Minneapolis, Minnesota 
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mits the steel being treated to take on cay. 
bon continuously (without interference 
from side reactions), so that the carburiy. 
ing time is reduced to Y3 of the time 
usually mecessary. 

In the illustration, the part at the left 
is described as an ordinary gas carburized 
part after an 8-hr. treatment, which gives 
a case depth of 0.045 in. The part at 
the right is an identical steel part after 
it had been treated for 3 hrs. in the Lith. 
carb furnace to give a case of the same 
depth. No sand blasting or other handling 
operations are said to be necessary for 
final finishing of Lithcarb-treated parts, 

The new furnace and process are claimed 
to be completely automatic and fool-proof, 
and to involve no atmosphere adjustments 
or special training on the part of the 
operator. A carrier gas generated within 





the furnace entrains the vap volving 
continuously from the Lithco c und in 
a low-cost cartridge refill, the »v being 
bathed in this neutralized carbon-rich at- 
mosphere. 
@ A new line of ‘Torflex” be 25 with 
inner walls of a new, thinner, terial— 
plain or graphited bronze-on-st which 
are said to have better shock resi< ince and 
low friction coefficient and to b« «vailable 
in a wider range of size an pe on 
shorter notice than the older styles, 
is announced by Harris Product 5408 
Commonwealth Ave., Detroit. 
Electric Silver-Soldering Unit 

A new electric brazer for brazing with 


silver solder is announced by /deal Com- 
mutator Dresser Co., 1928 Park Ave. 
Sycamore, IIl. 

The brazer consists of a power unit of 
transformer and a pair of electric heating 
pliers. The act of holding the part to be 
brazed in the pliers closes the secondary 
circuit and causes the part to heat quickly 
to brazing temperature, the heat being con- 
trolled by an on-and-off foot switch. 

The brazer is compact, portable and al- 
ways ready-to-use. Overall size is 14 m 
x 12 in. x 25 in.: the 60-cycle unit weighs 
100 Ibs., the 25-cycle unit, 150 lbs. The 
machine operates on 230-volt, 50-60 cycle 
power supply, or on 440 volts, 25 cycles 
the rating is 7.5 kv.-a. 

This equipment is said to extend the 
field of silver-soldering to include many 
jobs heretofore soft-soldered as well 4s 
those ordinarily silver-brazed in other ways. 
Joints and connections in motors, tans 
formers, leads, terminals, bus bars, auto 
engines, aircraft engines, carbide tool tips, 
band saws, etc. are among the possible ap- 
plications. 
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Cold-Nosing Artillery Shelis 


The use of cemented carbide dies for 
the cold-nosing of 105-mm. shells is in- 
teresting not only from the straight-out 
production and die-life viewpoints, but, in 
a specific application reported by Vascoloy- 
Ramet Corp., North Chicago, Ill., for the 
size of the die itself. 

The dies, of tantalum-tungsten carbide, 
are believed to be the largest cemented 





carbid s ever produced. The work in 
which y are used is done on conven- 
tional rtical mechanical presses, at a 
product: »n rate of 120 shells per hr. per 
press 

The ll is held in a fixture on the 
bed of the press while the die descends 
and p ms the nosing operation. The 
die its:!: consists of a tantalum-tungsten 
carbide osert, the inside of which is fin- 
ished t) the contcur of the shell, firmly 
mounte.| in a substantial steel casing. It 
is esti 1 that each die will nose several 
millior Ils. 
@ The iirst million-volt X-ray machine for 
welded ssure vessel inspection—a Gen- 


eral Electric X-Ray Corp. unit—has been 
placed in service at the Barberton plant of 
Babcock & Wilcox Co. for inspecting welds 
in vessels of thicknesses up to 8 in. A 
similar unit is being installed by Combus- 
tion Engineering Co., Inc., for the same 
type of application. 


Plant Expansions 


Plant and organization expansions in all 
the metal-producing and metal-consuming 
industries indicate the extent to which in- 
dustry is plunging into the defense pro- 
gtam and presage a continuing rise in pro- 
duction volume. 

The Aluminum Co. of America reports 
that its Vernon (Los Angeles) permanent- 
mold foundry and forge plant completed 
in 1938 has been further expanded during 
the last year, and now includes an ex- 
trusion works and a rivet plant. In tezms 
of floor space, this works has been ex- 
Panded 455% since the start of the war. 

Another new Aluminum Co. plant, the 
Lafayette, Ind. works built in 1938, has 

€n increased (in floor space) 413% since 
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the war began. Production-capacity 1n- 
creases when the expansion of this plant 
is completed will range from 600% for 
extruded shapes to 1100% for tubing. All 
of this is part of the company’s self-financed 
200 million dollar expansion program. 

Allegheny-Ludlum Steel Corp.’s melting 
capacity for special steels is being increased 
by 50,000 tons annually through the in- 
stallation of 2 new 35-ton Swindell-Dress- 
ler electric furnaces at Brackenridge, Pa. 
Jos. T. Ryerson & Son, Inc., are increasing 
their office space and plant service facili- 
ties at Chicago to expedite steel deliveries 
and service. 


Pittsburgh Metallurgical Co., producers 
of ferro-alloys and metals, is building for 
September 1941 operation a new plant at 
Charleston, S. C., to supplement the pro- 
duction of their Niagara Falls plant. 

A new magnesium alloy foundry known 
as Light Metals, Inc., 1100-1198 E. 24th 
St., Indianapolis, Ind., has been established 
It will serve primarily the territory of Indi 
ana, Ohio and Missouri, with a monthly 
capacity of about 20,000 Ibs. of finished 
magnesium alloy castings. 

Ampco Metal, Inc., Milwaukee, Wis., 1s 
erecting a new foundry addition that will 


practically double its plant capacity. Also 


AMERICA NEVER HAD SUCH 


BLAST CLEANING TABLES! 


* * TODAY--when the NEED is GREAT-- 
Pangborn gives INDUSTRY 
its finest PRODUCERS. 

« 
AND THEY'RE ALREADY CONSCRIPTED 


IN THE ARMY 
Pai FS 


Many miscellaneous parts for tanks, 

gun mounts, signal corps, mess hall 
. and kitchen equipment are being 

Pangborn airless ROTOBLAST cleaned by airless ROTOBLAST for 

Tables are sturdily built in six Army requirements. 

sizes ranging from four to four- 

teen feet, and in single and IN THE NAVY 

multiple table types; they are de- 

signed for uninterrupted Satvaee Cast, forged and heat treated parts 

under hardest wear, are easy tO are important items in the building and 

load and unload, are adaptable equipping of the Navy's ships and tor- 

for various kinds of work, have Pedoes. ROTOBLAST cleans them— 

variable speed drives on both ‘icky and economically. 


table tops and ROTOBLAST IN THE AIR CORPS 


units. Send for new bulletin. , 4 at re 7 4 x 


A FEW ROTOBLAST ROTOBLAST has earned its “wings” 


TABLE USERS by proven uniformity, efficiency and 
*Amer. Car & Fdy. Co. “Hughes Tool Company speed in cleaning many parts vital to 
Amer. Ldy. Mach. Co. Int. Bus. Mach. Corp. ' d 
American Radiator Co. *MeKinnon Indus. Lta. ‘'G@yS expanding aviation program. 


American Stove Company «syijchj 4 " 
eames Baldwin Wye. Co. chigan Mall. tron Co 


Andes Mange Func. “Poin ower we. AND IN INDUSTRY— 
“Cheyne Cerseration’ Raminaten Rand, tne. = FOR ALL-OUT DEFENSE 


rouclrCarterain «Singer a Compu 

Edward Valve & Mfg. Co. Poocees or Corporation Many ROTOBLAST Tables everywhere 

“Electro Metallurgical Co. anadium Corp. of Amer. 

*Foote Brs. Gear & Mch. Westinghouse Elec. & are proving their value to industry by 
Corp. Mfg. Co. 

*Ford Motor Company increasing production, lowering costs 

General Electric Co. 


White Motor Company 
Williamson Heater Co. : | 

Hart & Crouse Co., Inc. Yale & Towne Mfg. Co. and improving quality of finish! They 

Sa-Bfere then ene methine will do the same for you. 
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in Milwaukee, Harnischfeger Corp. has 
recently started construction of an_all- 
welded apprentice building for training pur- 
poses. 

The Induction Heating Corp., manufac- 
turers of induction heating equipment for 
surface hardening, brazing, melting, an- 
nealing, etc., has moved to larger quarters 
at 389 Lafayette St.. New York. The 
Lindberg Engineering Co. has moved into 
a new quarter-of-a-million dollar plant at 
Campbell & Hubbard Sts., Chicago, that 
more than doubles the company’s capacity 


for making furnaces and heat treating 




















equipment. Metal & Thermit Corp., New 
York, began on July Ist the construction 
of a new research laboratory at Woodbridge, 
N. J. 

Solvay Process Co., manufacturers of al- 
kalies and nitrogen products, some of which 
are employed in metal-refining, has re- 
cently established a separate Product De- 
velopment Section with W. E. Blair as 
manager and D. H. Ross assistant man- 
ager. And Vascoloy-Ramet Corp. on July 
10th opened a district sales engineering 
office at 50 Church St., New York, in 
charge of Eugene Roth 
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“10 New Ways To Save Time 
and Labor with Holden Baths” 



































HOLDEN ELECTRIC 
POT FURNACES 


Molybdenum Tools come out clean as a minted dollar 


1. Holden Furnaces and Baths enable you to harden Molyb- 
denum High Speed Steels 


2. Holden High Speed baths have been used continuously 
since 1933 by eight of the leading manufacturers of High 


3. Salway Steel Treating, Inc., Detroit—the only commercial 
Heat Treating plant devoting their entire facilities to Salt 
Bath Hardening—use Holden Baths EXCLUSIVELY. 


4. The proven Holden Ceramic Pot is guaranteed for 6 
months for temperatures of 2350°F. 


HOLDEN BATHS AND POT FURNACES deliver proven re- 
sults. Undivided 


material installed and supervised by Holden Engineers. 








featuring Gas, Oil and Electric Furnaces 


THE A. F. HOLDEN COMPANY, 198 Winchester Avenue, New Haven, Conn. 


with NO SCALE, NO 


responsibility. Entire equipment and 























inkless Recorder 


A new low-chart-speed recorder, which 
telescopes 30-day load and voltage yr. 
veys formerly requiring 60-foot strip charts 
into a chart only 30 in. long, has been 
announced by the Meter Division of the 
General Electric Co., Schenectady, N, y. 

The new instrument, an addition to 
G. E.'s Type CF line of inkless recorders 
has a chart speed of only 1 in. per day. 
Thus, the operating record for an entire 
month can be checked at a glance, and 
the spread of current or voltage, as wel} 
as the duration of maximum and minimum 
values, is immediately apparent. 

In many central-stations and industrial 
applications the new low-chart-speed fe. 
corder will probably be used in conjunc. 
tion with a higher chart-speed recorder. 
Unusual conditions indicated on the 40. 
in. chart can then be located quickly and 
studied more closely on the regular 60-ft. 
chart. 

The 1-in. per-day speed of the new re. 
corder is made possible by the inkless re. 
cording mechanism, which makes an jm. 
pression by pressing the chart against a 
typewriter ribbon. The inkless feature ob. 


viates the freezing and evaporating difh- 
culties in extreme temperatures t ire said 
to be had with pen-and-ink lanisms, 
and the recorder will function ately in 
temperatures ranging from leg. F 
to —120 deg. F. 

Setting up the new recorde: opera- 
tion is described as simple ate and 
time may be marked at th sinning 
of the record, and date and | of any 
other point can be found quick! count- 
ing each l-in. time line as a 

The new CF-1 low-chart-sp: ecorder 
is obtainable as an ammeter or tmeter 
New Immersion Tin Finish 

The Alrose Chemical Co dence, 
R. I., announces the developmen: of ‘Bon 
White,” a new immersion tin ish, ap- 


plicable to all copper and brass surfaces, 

The new coating may be applicd in ten 
sec. and can, im many instances, replace 
slow boiling methods of tin plating. The 
solution is prepared by dissolving 16 oz. 
sodium cyanide and 6 oz. of Bon White 
paste in one gallon of boiling water. When 
cooled to room temperature, no further 
heat is necessary and no adjustment is fe- 
quired, as the material is completely plated 
from the solution. 

The life of the solution depends on the 
production volume. Enamel and glass con- 
tainers are used and the work can be 
handled in baskets or on wire. 

The new process is said to give an im 
expensive, highly-effective white finish and, 
being pure tin, to offer considerable tar 
nish resistance. 

’ 

@ Improvements in their various grades of 
Kennametal steel cutting tool carbides to 
provide both greater hardness and greater 
strength than previously present, have been 
announced by McKenna Metals Co. 158 
Lloyd Ave., Latrobe, Pa. The new hard- 
ness and strength values for the four 
standard grades of Kennametal range be- 
tween 77.6 and 80.6 Rockwell C hardness, 
and 350,000 and 225,000 Ibs./in.” trans 
verse rupture strength, it ts stated 
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News of Metallurgical Engineers 


Frank H. Adams, for 15 yrs. vice presi- 
dent and general manager of Surface Com- 
bustion Corp., Toledo, Ohio, has been 
elected president. . . . C. R. Cox, formerly 
vice president in charge of operations ot 
National Tube Co., Pittsburgh, is now 
executive vice president. 

BE. N. Case and James Ceriani have 
joined the research staff of A. F. Holden 
Co.. New Haven, Conn. .. . C. B. Vold- 
rich, formerly associate materials engineer 
of the Newport News Office of Super- 
visor of Shipbuilding, Navy Dept., is now 
welding engineer at Battelle Memorial In- 
stitute, Columbus, Ohio 

Frank T. Sisco has given up the editor 
ship of Alloys of Iron Research of the 
Engineering Foundation to become assist- 
ant secretary of the American Institute of 
Mining & Metallurgical Engineers and sec- 
retary of the “metal divisions.” . . . John 
§. Marsh, formerly associate editor, suc- 
ceeds him as editor 





Meetings and Expositions 


AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, Pacific Coast con- 
vi mn Yellowstone National 
P Aug. 27-29, 1941. 

AMI AN CHEMICAI SOCIETY, 
sc innual meeting. Atlantic 


City. N. J. Sept. 8-12, 1941. 


TE CAL ASSOCIATION OF THE 
P & PAPER INDUSTRY. Ann 
A , Mich. Sept. 17-19, 1941. 

Ass TION OF IRON & STEEL EN- 
Gl RS, annual convention. Cleve- 
lan’. O., Sept. 23-26, 1941. 

AM! N MINING CONGRESS, an- 
ni etal mining convention and 
e> t10n. San Francisco, Calif. 
SE] 29-Oct. 2, 1941. 








WANIED: A used metallographic 
micros.ope, preferably inverted with 
came: Should be in good condi- 
tion and suitable for magnifications 
up to 1200. R. Wallace & Sons 
Mfg. Co., Wallingford, Conn. 





Mending Metals 


A new synthetic developed for the re- 
pair and cementing of metal surfaces of 
various types is announced by Perfect 
Manufacturing Co., 3317 Madison Rd., 
Cincinnati. 

Known as “So-Luminum,” the new prod- 
uct is said to be the only plastic mender 
for metals that withstands the heat of 
boiling water and direct flame. It may be 
used on aluminum, stainless steel, iron, 
porcelain, enamelware, etc. 

The compound is applied without heat 
or electricity. A drop of it squeezed on a 
hole, crack or joint dries hard overnight. 


@ A new substitute for aluminum paint 
(called “Light Gray Totrust’’, manufac- 
tured by Wilbur & Williams Co., Park 
Square Bldg., Boston) is claimed to look 
like aluminum paint, to have about the 
same light reflection, to cost much less and 
to have superlative durability and pro- 
tectiveness. 


@ A new alkaline copper plating process 
of United Chromium, Inc., 51 E. 42nd St., 
New York, is claimed to save time and to 
give a smooth, fine-grained copper deposit 
even in heavy thicknesses. 


@ Production Furnaces 








For Every Heat Treating Process 


A Few National Defense Installations are Shown Below 





























FREE SERVICE DEPARTMENT 


Replies to box numbers should be ad- 
dressed care of METALS AND ALLoys, 
330 W. 42nd. St., New York. 


POSITION WANTED: Experienced metallur- 
gist, with steel mill, heat treating, and research 
technical experience combined with wide asso- 
Slation with finished product fabrication, in- 
cluding methods, costs and quality. Perma- 
Rent position. Cornell graduate. Box MA-23. 


POSITION WANTED: Metallurgical engi- 
meer. Technical graduate. Employed. Year 
and a half experience in laboratory control and 
Production engineering. Desires position with 
well-established firm offering a future. Willing 


to locate most anywhere but prefer the mid- 
west. Box MA-24. 


AUGUST, 1941 
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Machine Gun Cartridge Clips 





Machine gun cartridge clips are 
heat treated uniformly, continu- 
ously, and seale-free in this E.F. 
special atmosphere continuous 
chain belt conveyor type furnace 
—one of a2 number we build 
which are adapted to heat treat- 
ing arms and ammunition com- 
ponents, 






Aircraft Engine Parts 


Aircraft engine parts are nitrid- 
ed in this battery of double- 
ended reciprocating type  fur- 
naces—part of the world’s larg- 
est nitriding furnace installation. 
These furnaces were designed 
and built by E.F. engineers anid 
installed in a prominent aireraft 
engine plant. 


Brass for Cartridges 





Brass for cartridges and other 
products are uniformly treated 
in various types of E.F. furnaces. 
This installation shows 3 gas- 
fired, hearth type forced circu- 
lation furnaces with quench, 
cooling chamber and handling 
crane—one of several = similar 
installations we made in prom- 
inent non-ferrous plants. 






Annealing Shells 


Designed for annenling brass 
shelis, this E.F. gas-fired contin- 
uous roller hearth furnace is also 
adapted to treating steel shells. 
Large shells are carried direct 
on rollers—smaller shells are 
loaded into pans or trays. Built 
in various sizes. 


We Build Furnaces for Annealing, | 
Hardening. Forging, Brazing, Ni- 
triding, Normalizing, Billet Heating 
and every other Heating or Heat 
Treating Process.—We Solicit Your 
Inquiries. 





Electric Furnace Co., Salem, Ohio 
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shop notes 


Die Casting Design—Side Holes Without Extra Cores 


Ne u Jer 


An expensive die is required, at best, 
to form a die casting as complex as that 
shown here (for a movie projector), yet, 


by forethought in design, the cost of the 
die can be kept at a minimum and the 


resulting casting will be far cheaper than 
if the part were formed by other means. 

It may be helpful to visualize this cast 
ing in the die from which it is formed. 
The die is parted in the plane of the 
edge of the hollow projecting arms, at 
“P.” All the recesses marked “R,” all 
the bosses ““B” and the projections “¢ 
are formed by the rear half of the die 

The latter carries fixed pins, which 
core most of the holes that face to the 
right and that have their axes at right 
angles to the parting plane (parallel to die 


motion). Similar bosses and _ projections 
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on the opposite face are formed by the 
front half of the die. 

It is necessary, however, to have a sep 
arate slide to core the large recess below 
the face “F” 
this face. This core forms several bosses 
within the recess and carries several pins, 
which core a corresponding number of 
holes having axes parallel to the motion 
of the slide. 

Another slide is required to form the 
box-like opening “‘O,”’ the bosses in the 
corner and at the far side of the opening, 
and a partition extending upward trom 
the bottom of the box to the level of the 
bottom of the oblong openings ‘‘H.” The 
latter, though opening at 9C° to the core 
that forms the box interior, are made by 
this core, not by feparate cores, 


and the large hole through 









































































This elimination of separate cores js 
accomplished by the simple expedient of 
providing, on the core, bosses that form 
the slots or recesses ‘‘S’’ and extend down 
to the level of the ribs “K.’ The thick. 
ness of the bosses on the core ; qual to 
that of the end walls in which € open. 


ings are formed, and, when the die is 


closed, the faces of these core Ss come 
as close as practical to that port of the 
rear half of the die that forms the out- 
side face of the ends of the . Na 
turally, a flash is formed at tl penings 


“H,” but this is easily remove 


Demonstrating “Time-Quenching” 


hy K. J. Trigges 


University of Illino: 


In demonstrating the principle of “tume- 
quenching’ —fast cooling only through the 
high temperature range, followed by slow 
cooling to develop full -hardening without 
cracks—to defense-training groups and 
regular classes, the writer has had marked 


success with the following exercise. 

Two samples of 5/32-in. diam. drill 
rod about 4 in. long are heated to 1450 
deg. F. for 5-10 min. One sample (A) 
is then quenched in cold water and the 
hardness determined. Sample (B) % 
quenched in a lead bath at 700 deg. F. 
for 5 sec. and then air-cooled. Typical 
results are as follows: 

Sample A—Average Rockwell C hard 

ness, 8 readings——66.5 

Sample B—Average Rockwell C hard 

ness, 8 readings—67 
Generally, cracks are visible in Sample A 
and absent in Sample B. 

This simple exercise serves to impress 
the student and practical man alike that 
once the rapid transition range of austenite 
(the nose of the “S” curve) is passed, the 
steel may be readily and fully hardened 
without the high internal stresses that ac 
company a full quench. to: 

Using the exercise as an illustration, it 
is much easier to convey the idea of time 
quenching as applied to carbon steel taps, 
reamers, etc. 





AND ALLOYS 


METALS 























Metallurgical E 


FERROUS AN 


py 











of 

orm 

wn 

ick- 

| to 

en- 

> AS 

ome 

the ADVISORY EDITORS 

Hees es ares Iron and Steel Production 

ings a "a ae Non-Ferrous Production 
Pe JS ee Sere a Foundry Practice 
Di Dy ws OWS oie ed ce heehee Rolling 
A. W. DEMMLER ........ Forging and Forming 
SEs Gs. oi, sw weeawhvcte ke Machining 

” CD; Shy Re ba we ks AO Heat Treatment 

, HoRACE DREVER ...Furnace, Refractories, Fuels 
a Aree Welding and Cutting 
eR Re a) Soe: Finishing 
M. GENSAMER ....Properties of Iron and Steel 
A. J. PHiLurs . . Properties of Non-Ferrous Metals 

| eee Se ee Corrosion 

ne MR 0 ey ee See eee Fatigue 

pes: CR RY cSt oer eee Creep 

ae i CS oS dno ceaw'he oe haa eee Testing 

and 3 BRA Nae. rn Magnetic Inspection 

ked G. R. HARRISON ........ Spectrographic Analysis 
5, Pe F6h.bs og ele wd Ferrous Metallography 

drill C. S. BARRETT ...... Non-Ferrous Metallography 

450 

(A) 

the 

is 

ee 

ical ASSOCIATE EDITORS 
A. A. Anderson, G. Ansel, W. H. Boynton, 
A. Brenner, Janet Briggs, W. H. Bruckner, 
]. C. Chaston, Frances Clark, A. W. Contieri, 
B. N. Danilof, J]. W. Donaldson, H. C. Duus, 

“i E. Fetz, J. D. Gat, B. W. Gonser, J. L. Gregg, 
G. E. Guellich, M. E. Haas, M. a eg 
C. E. Jackson, Es Jenni, J]. B. Johnson, H 

ress F. Kaiser, B. Z. Kamich, P. R. Kosting, A. I. 

that Krynitsky, D. ]. Martin, G. T. Motok, G. Neuen- 

nite dorff, Frank G G. Norris, J. M. Noy, V. S. Po- 

the lansky, H. W. Rathmann, P. Ge Rosenthal, C. M. 

aed Saeger, Jr., M. Schrero, R. P. Seelig, A. U. Sey- 

‘“~ bolt, N. Shibata, A. P. Som, O. R. Spies, B. H. 
Strom, H. F. Taylor, Cyril Wells, R. A. Witschey. 

, ‘ 

rime 

aps, 














































Biast Furnace Practice, Smelting, Direct Reduction 
and Electrorefining. Open-Hearth, Bessemer, Elec- 
tric-Furnace Melting Practice and Equipment. Melt- 
ing and Manufacture of Non-Ferrous Metals and Al- 
loys. Soaking Pits and other Steel-Mill and Non- 
Ferrous-Mill Heating Furnaces. Steel and Non-Fer- 
rous Rolling, Wire Mill and Heavy Forging Practice. 
Foundry Practice, Furnaces, Equipment and Matertals. 
Manufacture of Die Castings. 


la. lerrous plate level are given. The furnace is a 
: small (80 ton) type of furnace charged 
Open Hearth Refractories with pig iron and scrap and fired with pro- 

Bastc Open Heartu.”’ J. H. CHesters ducer gas. 
Iron Age, Vol. 147, May 22, 1941, pp Only the hearth should come in contact 
39-46; May 29, 1941, pp. 41-47, with the molten metal, but the whole inside 
Practical. is bathed with an “atmosphere” rich in 
Construction data and refractory tech- iron oxide and lime and hence must be 
nique (for British furnaces) above the sill constructed to resist basic dust at temper- 


Why carry stocks of special shapes? 


DO YOUR OWN CASTING FAST 
with J-M FIRECRETE § 


OU can make shapes right in your own plant with this 
dependable, hydraulic-setting refractory. Casting is 
simple and rapid, for Firecrete handles as easily as or- 
dinary concrete. It forms shapes that are unusually dura- 
ble, will not shrink or crack, offer high resistance to 
spalling. Ideal for dampers, poured door linings, flues 
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Available on Phone Call at your Nearest Distributor 



















Columbia Steel Co., San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 





atures as high as 3092° F. Refractories 
used for tilting furnaces are the same as 
for fixed furnaces but the back wail cannot 
be built of silica brick since when the fyr. 
nace tilts it becomes covered with a Slag 
rich in CaO, FeO or MnO. 

The simpler the design the less strain is 
imposed on the refractories. The main ob. 
ject of a ribbed roof is to provide addi- 
tional strength without an increase in roof 
weight. In Great Britain, roofs tend to 
be thinner, the 12-in. roof with 14-in. ribs 
being more common. Bonded roof takes 
longer to install and more care in cop. 
struction, but it is more satisfactory and 
more likely to keep its shape 

Suspension of roof by steel hangers has 
some advantages, notably the avoidance of 
stresses produced on the side of the brick 
during heating. A particular disadvantage 
lies in the need for protecting the hangers 
from oxidation. 

The use of felt is advantageous. Cement, 
if used, should be of a refractoriness almost 
equal to that of brick. Where roofs are 
insulated Vermiculite should be used. It js 
difficult to make silica brick water-tight but 


the following composition is useful: sp, 
gr. not over 2.38 and average to be less 
than 2.36; chemical analysis, silica more 


than 94.5, alumina less than 2.00 and lime 
less than 2.50%, with a melting point 
minimum of 3110° F. 


The rate of roof wear increases if the 
atmosphere is strongly reducing, as inay oc- 
cur when a high percentage of « oven 
gas is used or when water vapor comes in 
contact with the roof. Where th of or 
side wall has to be patched w silica 
brick while the furnace is in 0; ration, 
spalling can be reduced by boiling the 
bricks in tar or dipping them in osote 


prior to use. 


"Mero. ELECTRIC FURNACES 


a 2 “a 


Type 25, all-welded Heroult Furnace 
with conical shell which materially 
increases cold scrap capacity. 





For low-cost, efficient melting and refining of all kinds 


and pipes, Firecrete is available in three types: Standard of ferrous materials by either basic or acid process— 
Firecrete, H.T. Firecrete and L.W. Firecrete. For details, including alloy, tool, and forging steels, iron and steel 
send for brochure D.S. 700. Johns-Manville, 22 East 40th castings. Any capacity from 1% ton to 100 tons; hand, 


Street, New York, N.Y. chute, machine or drop-bottom bucket charging. 


iy _AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 


Offices in the larger cities 
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AMCO now provides installations with com- 





pletely automatic furnace temperature and ratio 





controls, thus modernizing the use of pulverized 





coal for most heating and melting operations. 


We Amsier-Monton Gompany 


FULTON BUILDING e¢ PITTSBURGH, PA. 


AUGUST, 1941 











Possible ways of increasing roof life are: 
(1) the use of silica brick of higher bulk 
density; (2) bricks made without added 
bond; (3) study of factors controlling 
glazing and obtaining a roof that matures 
readily; (4) the use of basic refractories 
over the taphole and possibly for the whole 
roof; and (5) extended use of roof py- 
rometry 

In England, back walls are constructed 
of chrome magnesite bricks. With sloping 
walls almost any refractory brick can be 
used since it is protected by dolomite or 
magnesite fettling material, but a_ basic 
brick is preferred since it reduces the re- 
action between brick and fettling. 

With tilting furnaces back walls are gen 
erally made of magnesite or mag 
nesite bricks and parging Expe- 


chrome 
cement 


rience has shown that chrome magnesite 
bricks are more economical since: (1) 
Silica bricks must have basic bricks as a 
base; (2) repairs are less frequent; (3) 
strain on roef, due to back wall repairs, is 
eliminated; (4) there is less cut in bands 
due to silica drip; and (5) higher work- 
ing temperatures are possible. 

Division of the front wall into separate 
pillars is a definite weakness. It can be 
minimized by building the wall thick at 
the bottom, and where possible on the “bat- 
ter,’ and sloping outwards on the inside 
face. Door jambs should also slope out- 
wards. 

With most British furnaces the 
wall is built of chrome-magnesite 
ilthough silica brick is also used 
bricks are trom the 


front 
bricks, 
Silica 


more suitable point of 


A large number of plants, whose rep- 


utation for highest quality plate steel 


has long been established, are reg- 


ular users of Ferro-Carbon Titanium. 


Reports indicate that yield is usually 


increased and finished products have 


better “surfaces” with fewer defects 


when Ferro-CarbonTitanium is used as 


final cleanser and deoxidizer. Write 


for data on its specific uses in steel. 


TITANIUM 


ALLOY MANUFACTURING COMPANY 
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view of resistance to furnace atmosphere 
but are likely to spall unless heated up 
slowly. 

Recently built furnaces have ports of 
special design, such as Venturi, Maerz and 
Friedrich ports, which are water cooled 
Ports are constructed, if not of chrome. 
magnesite or other basic brick, at least 
with basic face. When water cooling js 
used, port bricks last longer. Good fe. 
sults have been obtained in Venturi ports 
with brick of high thermal shock resistance 
made from dead-burned Grecian mag. 
nesite. VSP (1a) 


Blast Furnace Filling 


‘““MECHANICS OF BLast FuRNACE } 
NG.’ T. H. Kennepy (National 7 
Co.) Blast Furnace & Steel Plant 

29, May 1941, pp. 501-508, Investig itior 


The effect of bell overhang, hopper de- 
sign, speed of dumping, size of charge, etc. 
on distribution of stock in the blast fur. 
nace was examined. A representative sec- 
tion of the top was selected and used as 
the dimensions to which a chute was con- 
structed, the width being 4 ft. 

The chute angle and distance between 
chute lip and wall correspond exactly to 
furnace dimensions. The apparatus 


S set 
8 ft. above the floor to allow the k to 
fall the same distance it does in mon 
operating practice. The throat-to-t ratio 
of the furnace was 1.98:1.00. gate 
or hopper had a 914 degree ang] con- 
form with the design of a con ional 
hopper. The gate could be lift t any 
desired rate. . 
A smaller hopper was built the 
large hopper in such a position t the 
crest of the ridge across the lars pper 
was directly above the contact be- 
tween the chute and gate. Ea p in 
the tests was recorded photogray ly 
A system of slots on the sid f the 
chute permitted control of the a it of 
overhang, which is the vertical di e be- 
tween the horizontal planes forn y the 
large bell bottom when closed a: e in- 
ner large bell seat. The amount: over- 
hang used were 1.19 in., 5.9¢ and 
10.71 in., which are equivalent liffer- 
ence in diameter of large bell and hopper 
of 2, 10 and 18 in., respective! 1800 
lbs. of ore was dumped each time ind the 
dumping rate was 2 ft. in 10 se 
The results indicated that an increase 
in the amount of the large bell rhang 
by reducing the hopper diameter equal 
in effect to increasing the diameter of the 
large bell, which is to deposit material 
nearer the furnace walls. The last of the 
ore to leave the chute when the ore 1s 
dumped above fills the depression behind 


the ridge, so that the finished pile of ore 
is much the same in all cases. 

The addition of 800 Ibs. of coke charged 
on top of the 1800 Ibs. of ore in the large 
bell accentuated the effect of increased bell 
overhang. However, with the ore-coke fill- 
ing, sufficient coke is mixed with the last 
of the ore charge to fill the valley behind 
the crest of the ridge and prevent the last 
part of the ore from filling that space as t 
did in the first tests. 

Screen analyses of the ore dumped with 
the different amounts of overhang showed 
no definite relationship within 2 ft. of the 
wall between the average ‘size and the point 
of dumping. There is some segregation ot 
lumps 3-4 ft. from the wall, which varies 
inversely with the amount of overhang. 

Tests with loads of 2300 Ibs., 4000 Ibs., 
and 5500 Ibs. of ore showed that propor 
tionately more ore will fall near the wall 
when charged in larger quantities. The re 
lationship between screen analyses and in- 
ALLOY § 
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MORGAN CONSTRUCTION COMPANY * WORCESTER, MASSACHUSETTS 
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NDUSTRY’S No. 1 answer to this problem is more 
speed per hour, more hours per week. . . . Morgan 
Continuous Rolling Mills can “take it’ because Morgan 
has always planned for the future. We're busy doing 


that now—but we'll be glad to help you if we can. 





- ————— 





creased ore load was similar to that in 
the preceding tests. The theoretical effect 
of increasing the size of the large bell 
without 2 change in hopper dimensions 
will be to increase the radius of the an- 
nular ridge formed by the falling stock by 
about 214 times the increase in large bell 
radius. 

It is possible that an increase in bell 
overhang, either by reducing the hopper 
diameter or by slightly increasing the bell 
diameter without changing the hopper, may 
be substituted for a larger increase in_ bell 
diameter. Tests with 1800 lbs. of ore and 
800 Ibs. of coke dumped at speeds of 5, 
10 and 15 sec. when the bell overhang was 
5.96 in. showed that an increase in dump- 
ing speed will cause the material to be cast 
nearer the wall, and indiscriminate bell 


dumping speed will be reflected in a va- 
riable distribution. 

Other observations show that within cer- 
tain limits, the ore is distributed over a 
greater area as the stock-line is raised. The 
area of large bell, area of stock-line, bell 
overhang, bell opening speed, height of 
stock, design of small bell and hopper, and 
character of materials used are complemen- 
tary in their effect upon distribution and 
furnace operation. MS (la) 


Cupola Control 

A Composite 
Two recent articles, one of British origin 
and the other German, present between 
them a good set of practical rules for 


cupola operating control 
According to C. A. PAYNE (“The Out- 


Special High 





99.99". ZINC 





To producers and users of zinc die castings, we 


say simply this: Specify Anaconda Electric, for you 


may be sure that every slab is of uniform high 


purity. Electrolytic refining does it. seas 


Shipping Point: Great Falls or Anaconda, Montana 


ANACONDA SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Company 
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line of Cupola Control,” Foundry Trade 
J., Vol. 64, May 15, 1941, p. 331), the 
height of the charging still should be such 
as to give adequate cooling of gases by 
the stock without the weight of stock be. 
ing sufficient to crush the bed-coke, The 
well-capacity determines the height of Slag. 
hole and tuyeres. 

Excessive lining irregularities indicate 
the need for stripping and relining the 
zones involved. ‘Armor plating” below 
the charging-sill is to be recommended. 

Tuyeres, on the first signs of warping or 
burning-on, should be replaced. Tapping 
and slag-spouts should be kept rigid, and 
should be replaced when burnt. Patching 
requires as long an air-drying as possible 
final drying being by means of a fire kept 
below tuyere level. 

The bed-coke is put on a portion at 
a time, each portion burning through thor. 
oughly before further additions. The bed. 
height, checked after poking and leveling 
is fixed by the melting zone, and is a func. 
tion of blast-pressure. Above this are fe. 
quired the layer of ‘‘safety-coke” and the 
layer of charge-coke for the first charge. 

The order of charging, more important 
with steel-bearing charges, is determined 
by the carbon pick-up characteristics of 
the cupola. Low pick-up cupola: require 
steel charging on to coke, followed by. 
say, return-scrap and pig iron; the reverse 
order is used with high pick-up cupolas, 


depending, of course, on the carbon con- 
tent required. 

Each coke-charge should be a complete 
layer between metal-charges. Tlic charge. 
coke weight, fixed by cupola lensions 
as a 7-8 in. layer for optimum <nditions, 
determines the weight of metal-/iarge ac- 
cording to the metal/coke ratio required. 

For given combustion conditi: the air 


—of predetermined oxygen content ie. 


corrected for humidity—required ') burn 1 
Ib. of carbon is fixed, hence the \olume of 
air in unit time under given ospheric 
conditions is fixed. 

Speaking of blast volume, A. \\NICKEN- 
BERG (‘‘Praktische Winke aus 1 Kupo- 
lofenbetrieb,”” Giesserei, Vol. 28 Mar. 21, 
1941, pp. 121-129) states that should 


be 5000-7000 ft.*/min. for each sq. yd. of 
section, depending also on the type of 
burden. Blast pressure should not be less 
than 600 mm. measured in the | orehearth. 
The area sections of the tuyercs should 
be about 1/10 that of cross section area of 
the furnace; they can be too large but sel- 
dom too small, and one row of tuyeres is 
best. The thickness of the coke charge 

layer should be about 6 in. The co 
charge must be increased 1% for every 30% 
steel addition, which corresponds to the 

amount required for the carburization, 
X (1a) 

1b. Non-Ferrous 


Casting Light Alloy Pistons 


“‘UNSOUNDNESS IN GRAVITY Dis-Cast 

Srticon-ALuMiINIUM ALLoy. PIsTONs. 

R. T. Parker. Foundry Trade J., Vol. 

64, Apr. 17, 1941, pp. 257-258; Apr. 

24, 1941, pp. 277-279. Practical. 

The permanent-mold process of manu: 
facture of the pistons, examination 0 
typical pistons, effect of atmospheric com 
ditions, variation in quality of mach 
pistons, and effect of mold-assembly tempef- 
atures upon the soundness of pistons, ate 
among the topics discussed. ‘eal 

The original problem was the occasiona 
appearance during machining of fine ul- 
soundness in pistons. ‘ 
appeared to be common to the prom 
of the entire foundry at certain times, 
no connection could be drawn 
usually-suspected factors and unsoun . 
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2 PAANS are better than ‘ 


.»e when handling HOT air or gases! 


THE LARGE FAN is 


a Sturtevant Planovane 


Exhauster — specially 


designed to handle 


dirty air or gas — 
up to 900°F. 


Side pla: and safety 
guard h.::e been cut 
away in ‘1s phototo 
show s/./t cooling 
wheel a::/ housing. if 


Sturtevant 





THE SMALL FAN 


(on the main fan 
shaft) cools the 
shaft and keeps 
the bearings ata 


safe temperature. 


EXTRA Fan cools bearings — at no extra cost! 


FREE AIR takes the place of water 
to keep shaft and bearings cool 
on this Sturtevant Planovane Ex- 
hauster. A special “heat-slinger” fan 
on the main fan shaft draws in cool- 
ing air as shown below, absorbs 
the excessive heat from the shaft— 
and discharges it back into the air. 
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Adds nothing to the cost of opera- 
tion—yet eliminates cost and main- 
tenance of water-cooled bearings. 


Sturtevant Planovane Exhauster de- 
sign is especially efficient where 
circulating systems require low 
volumes at high pressures. Large 
passages through the wheel and 
housing facilitate the handling of 
dirty, dust-laden air. Slower speeds 
and rugged construction make this 
unit extremely economical to oper- 
ate and maintain. 


Available with non-sparking wheels 
for handling explosive gases up to 
700°F.—and with special wheels and 
casings where corrosive material is 
encountered. 


When you buy fan-equipped ovens, 
dryers and furnaces, it will pay you 


to investigate Sturtevant High Tem- 
perature Air Handling Equipment. 
It is backed by 81 years of air engi- 
neering experience. 

We will gladly furnish engineering 
cooperation or performance data 
on Sturtevant Fans and Exhausters 
for specific applications. Write 
direct to Hyde Park or the nearest 
Sturtevant office. 


B. F. STURTEVANT COMPANY 
Hyde Park Boston, Mass. 
Branches in 40 Other Cities 


Sturtevan 


REG. U.S. PAT. OFF. 
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The unsoundness was thought to result 
from gas contamination to a variable de- 
gree. This in turn must be caused by 
fluctuation in the usual sources of gas 
contamination, such as changes in at- 
mospheric conditions and in melting prac- 
tice. 

Two experiments were made, one with 
metal of high gas content, and the other 
with metal of low gas content. The com 
position of the 2 batches of metal were 
as follows: High-gas metal: 0.91% Cu; 
0.53 Fe; 0.02 Mn; 1.02 Mg; 11.72 Si; 
0.10 Ti; 2.53 Ni; 0.012 Na; and low- 
gas metal: 0.94% Cu; 0.41 Fe; 0.02 Mn; 
1.15 Mg; 11.86 Si; 0.03 Ti; 2.39 Ni; 
0.0018 Na. 


The effect of variation in gas content 
seems to be to alter very markedly the form 






Turn “SCRAP™ 


of the gas-shrinkage unsoundness, which 1s 
always present to some degree. When 
the gas content is low. the unsoundness 
may be easily recognized as being largely 
due to shrinkage; furthermore such coarse 
unsoundness tends to be more or less cen- 
tral and less likely to be disclosed by 
superficial machining. 

When the gas content was higher, a 
general type of unsoundness was found, 
and this persisted although the temperature 
of the mold-assembly was raised appre- 
ciably. Increasing the mold-assembly tem- 
perature with low-gas metal resulted in a 
rapid diminution of shrinkage. It has 
been shown also that variations in ma- 
chining technique complicated the problem. 
since when the unsoundness was fine, the 
small cavities might be covered by flowing 
of the surface 





CONSERVATION OF METAL 


is not merely “good business’’.. . it 
is the patriotic duty of every true 
American in this Defense Program crisis! 











No. 5 SIZE MILL will mill 
200,000 ibs. of skimmings 
and sweepings per month 
. . one shift, one operator 
and a 5 horse-power motor 
and recirculating water! 


into Profitable 


CLEAN METAL —at negligible cost! 











Your metal to the last 
ounce, has an_ intrinsic 
value classification for 
producing some particular 
kind of high quality prod- 
uct that is essential to to- 


day's Defense Program. 

















Available in four sizes . . 
from small foundry to smelter. Maintenance cost 
low as 3c per ton feed. One user says: “Paid for 
itself 
CLEAN METAL for remelting in ONE operation. 


Ge! the facts today—Write for Bulletin “M1” 


With this: METAL RECLAIMING MILL you can 
reclaim all the metal from skimmings, slag, cinders 
and sweepings and turn that ‘waste pile” into a 
nugget-yielding bonanza! 


Reclaims Metal at a cost of 
Less than 4c a pound! 


. to meet every demand 


in 3 months.” Mills and concentrates 


DREISBACH 


METAL RECLAIMING MILL 


DREISBACH ENGINEERING CORPORATION 


527 Fifth Avenue 
New York, N. Y. 
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The investigation. has shown that the 
examination of microsections is by no 
means sufficient when attacking problems 
of unsoundness such as the one outlined 
The use of X-ray examination is a more 
practical method of attack. 

The high-gas metal was prepared 
ordinary methods, that is, it was produced 
by melting pig in an oil-fired furnace, and 
transferring metal from this furnace, to 
an oil-fired holding pot, open to the at. 


mosphere. The low-gas metal was pre. 
pared by remelting pig in an electric 
furnace. 


When the metal had reached about 
1300° F. it was allowed to remain for 
1 hr. with a gentle stream of nitrogen 
from a cylinder playing on the surface 
of the bath, the furnace being closed as 
far as the gas inlet pipe would allow. 
Casting in this case was done Straight 
from the furnace. AIK (1b) 


Aluminum Bronze Castings 


**SOLIDIFICATION OF ALUMINIUM 

Bronze.” C. H. Meicu. Foundry 

Trade J., Vol. 64, Apr. 24, 1941, pp, 
281-284. Discussion. 


The influence of aluminum on the micro. 
structure and tensile properties of copper 
alloys containing manganese is given ip 


the form of a scale. At one end of this 
scale is the alpha range, containing less 
than 7.5% Al and at the other the beta 
range, containing over 11% Al. Between 
these extremities there is the duplex range 
of aluminum bronze alloys. 

Another chart shows the intiuence of 
solidification speed on the microstructure 
and tensile properties of a typical alloy 
(in the duplex range) containing ».7% Al; 
3.0 Mn; 3.0 Fe; and 3.0 Ni st in a 
sand mold, in thickness varying {rom 6 in. 
to 3/16 in. It is shown that as the grain 
size decreases the mechanical properties 
increase in value. 

Copper-aluminum alloys pass .«!most in- 
stantaneously from the liquid to the solid 
state, and in doing so the meta! :; reduced 
to 9/10 of its liquid volume before the 
commencement of ordinary linear contrac 


tion. Adequate feeding is therefore im- 
perative. 

In profiled castings various influences 
have their effect on shrinkage: (1) Slow 
pouring allows the metal to solidify and 
to start shrinking while the mold is actu- 
ally being filled, thus reducing the amount 
of shrinkage in the finished casting. (2) 
The extreme plasticity of these alloys just 
below their melting point allows them to 
‘give’ when resistance is encountered from 
a core, or projection on the mold; this in 
turn results in reduced shrinkage in the 
casting. 

Also (3) the relatively high tensile 
strength of the metal at temperatures of 
from below 1300° F. downwards enables 
it to crush the sand in the hardest mold. 
This tends to increase shrinkage of the 
finished casting. In general shrinkage 10- 
creases with an increase of thickness of 
casting. AIK (1b) 


Atmospheres in Non-Ferrous Melting 


“Errect oF Furnace ATMOSPHERES IN 

Non-Ferrovs Mettinc.” J. M. Kew 

(Westinghouse Elec. & Mfg. Co.) Am. 

Foundrymen’s Assoc., Preprint No. 41- 

20, May 1941, 7 pp. Review plus 
research. 


The importance of atmosphere control 
within melting furnaces used in © 
preparation of non-ferrous alloys is i 
creasingly apparent. Defective castings, 
due to gas absorption as well as excessive 
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An abundant supply of Molybdenum 
at a time like the present is of immeas- 
urable value. And we in the United 
States have plenty of Molybdenum! 

The adaptability of Molybdenum is 
unique. Having its own characteristic 
benefits to impart, it works along with 
other alloying elements in almost any 
combination, and yields its 
full effects without lessening 
theirs. Often, it heightens 
their potency. In some oper- 
ations it can be substituted, 
wholly or in part, for other 
well recognized materi- 


MOLYBDENUM CORPORATION OF AMERICA 


GRANY BUILDING, 


AUGUST, 1941 
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AMERICAN Production, American Distribution, American 
Control—Completely Integrated 


Mines: Tucson, Arizona, Questa, New Mexico. 
Smelting and Refining Works: York, Pa., Washington, Pa. 


Offices and Warehouses: Pittsburgh, New York, Chicago, 
Detroit, Los Angeles, Montreal. 


Sales facilities, technical advice, ample stocks available. 





als, of which available supplies are 
limited; and equivalent or even better 
results are obtained. High strength— 
uniformity of strength and hardness in 
irregular sections—high-temperature 
strength—machinability with high 
strength and high degrees of hardness— 
all these desired qualities are favored 
by the presence of Molybde- 
num correctly introduced. 
The metallurgy of the subject 
has been much advanced in 
recent years. The Molybde- 
num Corporation of America 
offers technical literature. 


PITTSBURGH, PA. 
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oxidation of molten alloys because of 
faulty furnace atmospheres have led to 
means of control over this source of pos- 
sible trouble. Particularly is this control 
important in the preparation of high-con- 
ductivity copper castings and high strength 
brass and bronze. 

The solubility of gases in liquid metals 
is a function of both temperature and pres- 
sure, as shown by familiar data on carbon 
monoxide, carbon dioxide and hydrogen in 
copper. Nitrogen is insoluble in solid 
copper and only slightly soluble in liquid, 
but oxvven dissolves in liquid copper very 
readily, and is generally present as cuprous 
oxide. 

Oxygen and hydrogen in copper castings 
are objectionable because their presence in 
the liquid metal bath causes porous Cast- 
ings. Additions of 0.20% calcium boride 
in the ladle have been found to eliminate 
oxygen effectively without detriment to the 
conductivity of the cast copper. 


The elimination of hydrogen from molten 
copper is not so simple. Considerable 
success has been had with additions of 
0.20-0.40% cuprous oxide to remove the 
hydrogen, foilowed by deoxidation with 
calcium boride. 


More positive control methods are offered 
by control of the atmosphere within the 
melting furnace. With an oxidizing gas, 
the molten copper will dissolve a given 
quantity of oxygen, which can be readily 
eliminated by deoxidation. Under these 
conditions the hydrogen absorbed will be 
very low. 

Hydrogen may originate from grease and 
oil on scrap metal, from the fuel gas if 
from the 


combustion is 


incomplete, and 








one pound each). 


Has low thermal conductivity, and is most eco- 
nomical for efficient insulation. 


Can be compacted without breaking and cuts easily. 
Especially valuable for back up work behind fire 


brick walls. 


Acts as expansion cushion between furnace walls 


and binding structure. 
6 
Write for Information and Prices 


Therw[flake 


INSULATION BRICK 


One of lightest insulation brick available— (about 


humidity of the air used for combustion. 
However, the tests showed that sufficiently 
oxidizing atmosphere (10/1 air/gas ratio) 
would offset the effect of as much as 
3.2% hydrogen in the furnace atmosphere, 
and would give such protection that copper 
castings melted down in it were satis- 
factory. 

Other tests demonstrate that embrittling 
effects in copper castings and forgings are 
directly related to melting furnace at- 
mospheres. For example, air-annealed 
specimens prepared in an atmosphere con- 
taining 6.1% hydrogen fractured in the 
bend test (90° bend) whereas a similar 
specimen made in a _ hydrogen-free at- 
mosphere showed excellent ductility. 


FPP (1b) 


3-Layer Aluminum Electrolysis 


New APPLICATION POSSIBILITIES FOR 

rHE TuHree-Layver Fusion EL&ctTrRoLysis 

(**Nevere Einsatzmdéglichkeiten det 

Dreischichten-Schmelzfluss-Elektrolyse’’ ) 

H. GINSBERG. Aluminium, Vol. 23, 

Mar. 1941, pp. 131-135. Descriptive 
survey. 


The production of aluminum in the 3 
layer bath (lowest layer aluminum min- 
eral; middle layer electrolyte of cryolite 
or other fluoride; top layer molten pure 
aluminum) is surveyed as to the practical 
advantages so far obtained and the im 
provements that still have to be made 


At present, only about 4 of the elec 
trical energy supplied is utilized for the 
actual production of aluminum. The re- 
mainder is transformed into heat, which 
though used for keeping the bath in a 
molten state is to a great extent lost by 





conduction and radiation; the temperature 
of the bath is about 550° F. higher than 
required for melting the aluminum because 
of the high melting points of the elec. 
trolytes used. 

New developments reported in the patent 
literature that might improve this situa. 
tion are surveyed. Better construction of 
the bath container is one source of jm. 
provement, but the main effort has been 
directed to finding electrolytes of lower 
melting temperatures. Thus, a French pat- 
ent uses an electrolyte of cryolite, an ex. 
cess of AIFs, and BaCl., which melts at 
1380° F. and is operated at 1475° F. A 
Swiss patent advocates only fluorides of 
aluminum, sodium, calcium and _ barium. 
which bath is operated at 1380° F 

The 3-layer electrolysis is chiefly used 
for the production of ‘purest’ aluminum 
The scrap metal for the anode (bottom 
layer) should not contain too much iron 
impurities. By adding copper (or, if the 
scrap contains sufficient copper) it is pos- 
sible to reduce the iron content of the 
bath by segregation to 0.3% Fe. 

Magnesium should not be added to the 
bath as it is a less noble element than 
aluminum and goes into solution. If too 
much magnesium is present it should be 


removed in a separate process in another 
furnace with a salt mixture of cryolite. so- 
dium chloride and potassium chloride. In 
the bath, all but 0.02% Mg is th epa 
rated according to the reaction Mg 
+ 2 AIF; 3MgF, + ? Al 

The present current efficiency in the 3- 
layer electrolysis is about 85-90% h an 
energy consumption of 20-22 kw per 
kg. aluminum metal. The consump'ion of 
graphite electrodes is 4-5 kg. per kg. 
metal. | (ib) 
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Tayco-Super, Tyson, Tiger Brick — Shapes — Plastics W2/ 
and Tiger Steel Brick—Taylor Quality Cements — Glass House Refractories 
Shapes — Monocrete, Plastayco and Feeder Parts—Batts and Kiln Furniture 
Tayco Refractory Cements Hydrocast 


For over three-quarters of a century we have 
been leading Refractorers to Industry. We ap- 
proach the future confident that users of Re- 
fractories will find, in these simple trade marks, 
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Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Anneal- 
ing, Carburizing, Hardening, Malleableizing, Nitrid- 
ing, Surface-Hardening and Tempering. Heating 


Furnaces, Refractories, Fuels and Auxiliaries. 


W eld- 


ing, Flame-Cutting, Hardfacing, Brazing, Solder- 

ing and Riveting, Cleaning, Pickling, Electroplating, 

Galvanizing, Metallizing, Coloring and Non-Metallic 
Finishing. 


Soft Metal Tools for 
Pressing Aircraft Parts 


“Sorr Metat Toots.” ALasTarr Mc- 
Leop. Sheet Metal Inds., Vol. 15, 
June 1941, pp. 774-778, 783-785. Survey. 

The simple rope-operated drop hammer 
is still in wide use as a result of its flexi- 
bility and adaptability. Modern drop 
hammers are also giving good service in 
many shops. However, much evidence is 
being accumulated in favor of hydraulic 
presses, which generally use rubber-top 
tools, 

Some years ago, the Germans mentioned 
the use of magnesium alloy or zinc alloy 
dies for short runs where steel or cast 
iron tools were not justified. Now, the 
punch (movable die) is usually zinc, lead 
or rubber, and may be either male or 
female; in most cases, the lower die is 
zinc and the other lead or rubber. In the 
case of the zinc die, a sand mold may be 
made in the conventional way from a 
wood pattern, or—auicker and equally 
effective—a plaster-of-Paris pattern may 
be constructed from a hand-fabricated part. 

In melting the zinc, the first part of the 
charge is broken up fine and allowed to 
melt before the rest of the charge is 
added; in this way the bottom of «the 
pot is protected from overheating. The 
rest of the charge is added and the tem- 
perature raised to 930° F. If desirable, 
alloying additions are now made. Pour- 
ing temperature is on the average 850° F. 

The punch is cast into the female tool; 
if the former is zinc, the casting tempera- 
ture is lowered by about 10° F. It will 
be noted that only one pattern is required 
for both tools. The setting shrinkage of 
the male member is sufficient to allow for 
the finished metal part to lie between the 
faces (this tolerance can be adjusted by 
preheating the female tool prior to casting 
its counterpart.) It is not good practice 
to use all new or all secondary metal in 
the melt. 

_ The tools are finished either by machin- 
ing or polishing. Stainless steel inserts in 
the lead die at the points of greatest wear 
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have been advocated, but may lead to difh- 
culty due to differential wear. 

Great care is taken to preserve the face 
of the female tool in good condition, but 
the top tool can be used even though 
cracked. If a repair is necessary, this can 
be carried out with soft solder; however, 
the solder should be removed before re- 
melting. 

At one plant, good results were obtained 
with a combination of a rolled zinc die 
for the lower tool, and a rubber pad for 
the upper. No lubricant was used, and 
in effect the components were pressed up 
into the rubber die. Such cutting blocks 
or dies are simply laid on the upper face 
of the table with no attempt made to 
fasten them; the rubber pad acts as its 
own stripper. 

There are 2 methods of using rubber 
in the form of an upper tool. With a 
press, the rubber pad is actually the tool 
and may be either pressed down on the 
components or receive the upward pressure 
of the lower tool and blank. For single 
operation work on a drop hammer, rubber 
slabs may be used to mitigate the severity 
of the draw, dividing the operation into 
a series of stages. JZB (2) 


Effect of “Atmosphere” in Plating 


INVESTIGATIONS ON ELECTROLYTICALLY- 


DEPOSITED METALS — INFLUENCE OF 
ATMOSPHERE ABOVE THE ELECTROLYTE 
(Untersuchungen tiber elektrolytisch ab- 
geschiedene Metalle—Der Einfluss der 
Atmosphare fiber dem Elektrolyten auf 
das Abscheidungspotential) B. Kassuse 
& H. Scumetrenmerer. Z. Elektro- 
chem., Vol. 47, Apr. 1941, pp. 309-313. 
Original research. 


When producing heavy iron plates elec- 
trolytically in chloride baths, bag-shaped 
growths were observed, especially near the 
edges. In spots where a hydrogen bubble 
was formed, the deposit grew very rapidly 
along the gas-electrolyte interfaces. The 
growth started all around the blisters and 
finally closed up around them. 

Another observation was made with a 
bright tin bath, in which the bulk of the 


plate still took a dull finish, while a zone 
of approx. 0.4 in. at the upper edge came 
our bright. Deposit potentials were mea. 
sured at various locations on the cathode 
with zinc, tin and iron. 

According to the measurements the ob. 
servations made are explained as follows: 
The current density is greatest near the 
edge of the plate; this favors hydrogen 
formation, which, in turn, decreases the 
potential so that increased metal deposition 
occurs, which again increases the current 
density. The process amplifies itself ynti 
the hydrogen bubble is all enclosed. 

The glossy zone at the gas-electrolyte 
interface is also explained by the fact that 
the current density is increased at the up- 
per edge of the plate. The atmospheric 
oxygen hampers reduction at the upper 
edge and thus furthers glossiness of the 
deposits. If a hydrogen atmosphere js 
maintained above the bath no increase jn 
potential is found. 

RPS (2) 


Production Machinability 


“WHAT MACHINABILITY MEANS To Dz. 

FENSE.” A. H. d’ArRCHAMBAL (Pratt & 

Whitney) Amer. Machinist, Vol. 835, 
Apr. 2, 1941, pp. 286-8. Practica 


S.A.E. X1112, which is the  freest. 
machining steel available, is used where 
strength is not a major requirement. Steels 
of the S.A.E. X1300 type have better 
strength but poorer machinability 

The machinability of the n-free- 
machining low-alloy steels is far more 
dependent on grain size, hardness and 
microstructure than on composition: if the 
first 3 factors are correct, there is very 
little difference in machinability to 300 
Brinell. The optimum condition depends 
upon the composition of the st: nd the 
machining operation. 

Generally, a spheroidized stricture of 
fairly low ‘hardness is best for ighing 
operations on screw machines 1 some 
cases, as in die-threading S.A.F 10 on 
an automatic screw machine, special 
normalizing treatment giving vanded 
structure is best. 

There is an increasing use molyb- 
denum steels such as S.A.E. 434 where 
machining must be done at higher hard- 
nesses. Steels with coarse actual grain size 
have better machining _propertics than 
finer-grained steels, resulting in smoother 
finishes, longer tool life, and high pro- 
duction speeds. 

The addition of sulphur or selenium to 
stainless steel improves machinability with 
little effect on corrosion resistance. Air 
hardening 1% C, 5% Cr die steel is less 
difficult to machine than the high-carbon, 
high-chromium die steels. 

Some reports have indicated that leaded 
steels possess improved machinability with 
the same mechanical properties as similar 
steels without lead. The uniformly dis- 
tributed lead particles give broken chips 
during machining and reduce frictional 
heat. 

Sulphur-bearing oil is used on many 
operations where soluble oil was formerly 
used, with resultant longer tool life and 
smoéther machined surfaces. Kerosene with 
some paraffine oil or lard oil is successful 
as a cutting fluid for all types of aluminum 
and magnesium. 

Carbon tetrachloride additions, particu 
larly to sulphur-base oils, result in a fe 
markable improvement in machining oper 
ations, but the toxic properties of carbon 
tetrachloride fumes have prevented its 
widespread use. Carbon tetrachloride ap- 
pears to reduce adhesion between chip 
tool, thereby preventing a built 128 
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rom ea PARTS per man-hour 


Tocco 





>= Courtesy of ba, Pe Here’s eye appeal as well as 
>= General Electric Company “Gag ys efficiency. Clean, compact, cool, TOCCO 
= = . has become a show-place in the shop. What 
a contrast to conventional hardening layouts! 


ELIMINATES 9 OPERATIONS! pa in fixture. pushes button and removes part. 


Heating and quenching are automatically timed 
Want SPEED for Defense production? You can 


fers to split-second accuracy. Eliminates packing, 
get it with TOCCO Induction Hardening! 


carburizing, straightening, pickling and five other 
Results in one plant: TOCCO boosts production 


trom 24 to 80 parts per man-hour. Cuts out 9 
operations. Cuts costs 75%. 


operations plus considerable hauling. Saves 
operating costs plus cost of boxes, compounds, 
copper caps, acid, grit and other materials. 

The part—crankshatt for refrigerant compressor. 
Formerly required total of 27 operations for com- 
plete production. 


Want the facts about the TOCCO induction 


process as applied to your heat treating problem’ 


Write, stating your product and problem. No 
With TOCCO, the operator simply places the obligation. 
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OHIO CRANKSHAFT 
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Mechanized Furnaces 


““MecHANIzeD Heat TREATMENT.”” A, 

G. Ropirette & F. Kerroor. Metal 

Treatment, Vol. 7, Spring 1941, pp. 3-9. 
Practical survey. 


For batch furnaces, the forked-arm charg- 
ing machine used in conjunction with a 
grooved hearth is the most popular type 
of equipment. By this means, the charge 
may be readily transferred to cooling ie 
or to a second furnace for further treat- 
ment. 


For continuous furnaces, gravity feéd by 
an inclined hearth is simple but suited only 
for regular shapes. Conveyors may take the 
form of the work itself (if wire or strip), 
overhead conveyors (often on the counter- 
flow system to secure thermal recupera- 


tion), sprocket - driven heat - resistant link 
chains, wire mesh belts (for small as- 
semblies) or articulated links. Pusher fur- 
maces are used for large loads, where the 
weight of belts and their large heat capacity 
make the use of belts impractical and 
costly. 

An interesting type of special furnace 
employs a double-drum system to introduce 
and remove small pressings and blanks 
from the heating zone and thereby achieves 
high thermal efficiency. Driven roller 
hearths are used for sections, rod, tube, 
and strip and obviate the need for heating 
‘‘dead”’ material in the conveyor. 

“Walking beam’ furnaces are used for 
annealing deep drawing steel and tinplate. 
In one form of rotary furnace (“pan dump- 
er’) the hearth consists of a number of 














DURALO 
CHROME-IRON—CHROME-NICKEL 


CASTINGS 


Cement Mills along 


Deeeewith many other op 


Processing Plants 
find in Duraloy a 
reliable source of 
supply for sound 
high alloy castings. 


This casting weighs about 600 pounds and is a product of a 
high alloy casting service for industry backed by twenty years’ 
experience and complete modern facilities. Why not make 


Duraloy your source of supply? 


THE DURALOY COMPANY 


OFFICE AND PLANT: 


SCOTTDALE, PA. 


EASTERN OFFICE: 12 EAST 41ST ST... NEW YORK, N,. Y. 


DETROIT 
The Duraloy Co. of Detroit 


ST. LOUIS 
Metal Goods Corporation 


SCRANTON, PA, 
Coftin & Smith 


LOS ANGELES 
Great Western Steel Company 
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pans pivoted on a revolving spider. The 
pans are tilted above a discharge shoot 
leading to the quench after they have 
passed through the heating zone. JCC (2) 


Plating Metals on Non-Metals 


“How to Prate METALS ON Non- 
Metats.”” Apotepu BREGMAN. Iron Age. 
Vol. 147, June 12, 1941, pp. 50-54; June 
19, 1941, pp. 46-49. Practical review 


Today the largest single use of “elec. 
troplasty”’ is electrotyping, and the list of 
products so electroplated is almost endless. 
The methods in use include (1) binder and 
conducting coat combination; (2) sprayed 
metal; (3) cathode sputtering; (4) evapo- 
rated metal or vacuum deposition; and (5) 
silvering by chemi¢al reduction or precipita- 
t10n. 

The binder and conducting coat combi- 
nation is the most generally used for it js 
flexible and applicable to a wide variety 
of products. In some forms it has certain 
disadvantages; its deposit is not uniform 
and has a tendency toward “‘orange-peel- 
ing.” A_ silver conducting coat elimi- 
nates some of these disadvantages but it is 
fragile. 

Metal spraying is a simple process, call- 
ing for cleaning of work, roughening the 
surface and application of molten metal, 
fed in wire form to a heated air gun. This 


method is generally applicable to structural 
installations, but it can also be usc! for 
small work where the granular eff:.+ of 
the metal surface is not objectionab! 
Cathode sputtering is expensive >ut a 
very fine process. The porosity of de- 
posit decreases with the thickness ©: coat- 
ing. This process is used for prc) ring 


fine mirrors, metallizing fabrics, et 

The process of coating a non-met.! with 
a metal by electrolysis calls for the | ppli- 
cation of a bonding coat, the app!: ation 
of an electrically conductive film, an | clec- 


trodeposition to the desired thickn af- 
ter which any other finish may be a; ied. 
Porous articles are treated to mak. the 
surface proof against liquid pene: tion. 
In all cases where adherence is imp rtant, 
either shellac or lacquer is used. If >ronze 
powder is applied by brush, it shou!d be 


preceded by a coat of boiling linsec:! oil. 

The conducting films applied may be of 
graphite, bronze powder, silver or silver 
nitrate. Graphite is used for coating wax. 
The most commonly used material for sen- 
sitizing the general run of metallized ar- 
ticles is composed of: 1 fluid oz. nitro- 
cellulose lacquer; 3-7 fluid oz. lacquer 
thinner; and 2 fluid oz. copper bronze or 
lining powder. 

Sometimes it is best to apply a silver de- 
posit to bronzed work before copper plat- 
ing. The silver may be applied by pout- 
ing the solution over the work. Silver sul- 
phide is often used as a conductive coating 
over shellac. 


Finely detailed decorations are difficult 
to coat with bronze powder or graphite. 
In such cases sensitizing with a film of 
silver similar to that used for mirrors may 
be used. Bakelite may be sensitized by 
dipping in a silvering solution; the for- 
maldelyde in the bakelite takes the place 
of a reducer. 


In the treatment of plastics in general, 
the operation is begun with 2 bonding 
coats, drying after each coat. Parts may be 
painted or sprayed with bronze powder 
mixture. Smooth plastic surfaces may 
roughened before silver-coating. 


One recent process includes the follow- 
ing operations: (1) The plastic is cleane 
in mild alkali; (2) rinsed and dipped in 
dilute acid, and rinsed; (3) soaked in tin 
chloride solution and rinsed; (4) 2 com 
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SAVAGE ARMS, WITH THEIR LITHCO INSTALLATION, 


NOW ELIMINATES MANY TIME-CONSUMING HAND- 
LING OPERATIONS ...NO DE-SCALING, NO BATH 
HARDENING, NO PICKLING, NO PACK HARDENING. 
WORK COMES THROUGH IN A FULLY HARDENED 
CONDITION WITH NO SOFT OR CARBURIZED SKIN. 


quality and uniformity of product must be maintained 
to meet rigid requirements. Check the LITHCO process 
of heat-treating. Clean, bright neutral hardening at all 
times without any de-carburization, carburization or scal- 
ing whatsoever. 


With LITHCO —a chemically neutralized process — all 
steels can be heated simultaneously. No atmosphere 
adjustments are necessary or provided. Operation is 


simple, easy and foolproof— anyone can operate the 
LITHCO Atmosphere Furnace. 


Write today for illustrated literature describing the com- 
plete line of LITHCO batch, pit and continuous types of 
heat-treating and LITHCARB bright, fast gas-carburizing 
units; it will be sent promptly on request. 








———— GENERAL OFFICES ——————_—_—_—_————_—__————— 


.. the only chemically-neutral 


HARDENING PROCESS! 


a Time is a vital factor in your production set-up; 


















ducting and bonding metal coat is applied 
consisting mostly of silver; and (5) the 
work is rinsed and plated in acid copper 
solution. VSP (2) 


2a. Ferrous 


Induction Hardening 


“SURFACE HARDENING BY 

H. B. Oszporn, Jr. (Tocco Div., Ohio 

Crankshaft Co.) Trans. Electrochem. 

Soc., Vol. 79, 1941, Preprint No. 24, 26 
pp. Descriptive review. 


INDUCTION.” 


High-frequency induction hardening re- 
sults in the production of locally hardened 
surfaces having the desired depth of hard- 
ening, and causes practically no distortion 
or scale formation. It eliminates localizing 


pretreatments, such as copper plating or 
copper painting used in conjunction with 
carburizing. 

The automatic regulation of power and 
the short t'me cycles of heating and quench- 
ing make the method amenable to produc- 
tion schedules. The heating is accom. 
plished by high frequency currents of 2,000 
to 100,000 cycles—the higher frequencies 
being used for more superficial harden- 
ing. 

The metallurgy of induction hardening 
differs in some respects from that of the 
conventional furnace treatment, as the rate 
of carbide solution is greater, the hardness 
higher, and the martensite is nodular in- 
stead of acicular as with furnace harden- 
ing 

Carbide solution occurs very rapidly in 





a t treating furnace 
NOW the hea hws wanted 


Tr. | expect | 


that Industry @ 


at half the price you 


HE INTEROVAL FURNACE is 

the product of almost a half 
century of heat treating experi- 
ence. Its design is just engineer- 
ing common sense applied to the 
problem of hardening expensive 
tools and dies safely and accur- 
ately. No possibility of surface 
decarburization or distortion. Of 
particular importance at this 
time is the outstanding ability 
of this furnace to heat treat 
“Moly” steels without any trace 
Read the 
description below and then send 


of scale or soft skin. 


for our new folder, giving com- 
plete information. 








Sectional View of Interoval 

Furnace, showing method of 

suspending the work, Note lo- 

cation of deflector and shape 
of chamber. 
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INTEROVAL DETAILS 


Pieces are suspended by wire, ottibails 
ing possibility of 








INSURED STEEL 
TREATING CO. 


NEWARK, N. J. 





induction heating. As the total heating 
time may be only 2-3 sec., the temperature 
is in excess of the critical temperature for 
less than a second. Experiments indicated 
that complete carbide solution and homo. 
genity may be accomplished in 0.3 sec. 

Higher maximum hardness results when 
the same steel is heated inductively than 
when heated thermally. On the Rockwell 
“C” scale, this increase is about 2 to 3 
points for 0.7% carbon steel and 5 to 6 
points for 0.1% carbon steel. This higher 
hardness is ascribed to a finer nodular and 
more homogeneous martensite, which re- 
sults from a more thorough carbide dif- 
fusion than is obtained with furnace heat- 
ing. 

The equipment used for induction hard- 
ening consists of an inductor, fixtures for 
quenching, transformers, capacitors, auto- 
matic timing controls, and a high-frequency 
generator. The latter may have capacities 
up to 1,000 kw. at 2,000 to 10,000 cycles 
and generate voltages from 200 to 1,000 vy. 
However, small compact units, generating 
10 to 100 kw. at 10,000 cycles are now 
available. The inductor is one or more 
turns of copper made to fit the work 

Steels to be processed must have a car- 
bon content sufficient to produce the de- 
sired hardness. Any material that can be 
hardened by heating and cooling can be 
hardened by the induction method. 

Many applications of induction harden. 
ing are found in the automotive and re- 
lated industries; for example, crankshafts, 


camshafts, track pins, piston pins, ete. 
Some unique applications are a _ simul- 
taneous hardening of steel and brazing to 


copper; and the tip annealing of brass 
cartridge shells. [A mew field for induction 


hardening—the hardening of the de 
surfaces of cylinders, tubes, ete.—u the 
subject of an article in the June 1 of 
METALS AND ALLOYS, pp. 71 
F.P.P.} AB (2a) 


Weld-Cracks in Parent Meta! 


‘““WeLpABILITY—Base Meta Crac} 
A REVIEW OF THE LITERATURE TO | 
1, 1939.” W. Spraracen & G 
Craussen. Welding J., N. Y., Vol 
May 1941, pp. 201s-219s. Corre 
abstract of 147 references. 


Cracks in welded parts traceable the 
welding are divided into 2 classes: c:acks 
that appeared before the welded part was 
handled or placed in service, and cks 
that appeared upon application of extcrnal 
load or after the welded part was placed 
in service. The cracks that are the sub- 


ject of the present review are those that 
started in the base metal and before the 
welded part was placed in service 

The major class of cracks, called “hard 
cracks,” start in the hardened zone close 
to the weld during cooling and seldom 
have any relationship with defects, such 
?s laminations or porosity, in either the 
base or weld metal. Prevention of hard 
cracking is possible by reducing the carbon 
content of a sensitive steel that is capable 
of quench hardening, by preheating to 
400°-575°F. (used for rail steels) many 
of the sensitive steels, by the use of elec- 
trodes depositing weld metal containing 
less than 0.10% C, less than 0.30% Mn 
and less than 0.05% Si for welding high 
tensile steels, or by the use of austenitic 
electrodes, which produce weld metal of 
high ductility. 

The lowest hardness to be associated 
with hard cracking is 350 Brinell developed 
in a 0.20% C, 3.5% Ni steel. The cause 
of hard cracks is considered to be the 
tensile deformation beyond the capacity of 
a zone that is (or later becomes) marten- 
sitic as it cools from the welding temper 
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HE addition of columbium to chromium- 
poe stainless steels for minimizing 
susceptibility to corrosion at the grain 
boundaries is now more important than ever. 
Columbium counteracts the effect on resis- 
tance to intergranular corrosion of the higher 
carbon contents necessitated by the use of 
increasing amounts of scrap in the charge. 
When these steels contain the correct amount 
of columbium, they can be welded with 
columbium-bearing welding rod, and stress- 
relieved if necessary, without requiring any 
subsequent heat-treatment to restore full cor- 
rosion resistance. This eliminates a costly and 
time-consuming fabricating step. 

For welding austenitic stainless steels con- 
taining columbium or titanium, it is desir- 
able to use columbium-bearing stainless steel 
welding rod to prevent grain-boundary cor- 
rosion in the weld, since columbium does not 
readily burn out...When chromium, nickel, 


How Columbium Helps Speed 
Fabrication of Stainless Steels 


and columbium are properly balanced in 
stainless steel castings, the castings have 
good physical properties in the as-cast state, 
besides being immune to intergranular cor- 
rosion. Here again, heat-treatment to restore 
chemical resistance or physical properties 
is eliminated. 

Our metallurgists can tell you more about 
columbium and its effect on steel, and can 
give you practical, on-the-job help in the 
manufacture, fabrication, and use of stain- 
less steels, and other steels as well. This ser- 
vice is supported by more than 35 years’ 
experience in the production and use of 
quality ferro-alloys. 

Why not ask for this help whenever you 
need it, without obligation. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC New York, N. Y. 





Items of Interest 
about other 
“Electromet’’ Ferro-Alloys 
® 


Silico-Manganese Improves 
Low-Carbon Steel — Excess dis- 
solved oxides in the lower-carbon 
grades of rimming steel for deep 
drawing purposes may be eliminated 
through the careful use of small 
amounts of silico-manganese. This 
simple operation of washing the steel 
before tapping results in better roll- 
ing qualities and greater freedom 
from objectionable inclusions. 


Low-Carbon Ferrochrome Pro- 
duces Better Chromium Steel— 
The lower carbon content of low- 
carbon ferrochrome as compared with 
high-carbon ferrochrome inhibits the 


™ CARE 


¢ word “‘Electromet”’ is a registered trade-mark of Electro Metallurgical Company. 


AUGUST, 1941 





formation and segregation of hard 
chromium carbide areas in chromium 
steel. A more uniform steel results. 





Low-Carbon Alloys Save Time 


and Money — Low-carbon alloys, 
such as low-carbon ferrochrome and 
ferromanganese, offer a number of 
advantages over the higher-carbon 
grades, especially when increased 
amounts of scrap are used, resulting 
in higher carbon in the bath. Oxida- 
tion of the bath need not be so severe. 
The metal loss is decreased. Refrac- 
tory costs are lowered. Valuable min- 


utes of furnace time are saved. Fur- 
nace production is increased. Recov- 
ery of the alloying elements is ap- 
preciably higher. 


If you want more information 
about these and the many other 
“Electromet” ferro-alloys and metals 
and the service that goes with their 
purchase, write for the booklet, 
“Electromet Products and Service.” 


Electromet 


Ferro-Alloys & Metals 


Available through offices of Electro 
Metallurgical Sales Corporation in Bir- 
mingham, Chicago, Cleveland, Detroit, 
New York, Pittsburgh, and San Fran- 
cisco. In Canada: Electro Metallurgical 
Company of Canada, Ltd., Welland, Ont. 
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Pyrometers 


or WALL or PANEL 
INSTALLATION 
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425 N. LaSalle St., Chicago, Illinois 
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= 1850° to 2450°F Without 
Blower or Compressed Air 


AKER small gas fired furnaces prove that high 
temperatures can be obtained without blower or 
compressed air. Noiseless. Easy to install. Economi- 
cal. There are Baker furnaces for tool rooms, for 
treatment of high speed steel and a hydrogen furnace 
ay for bright annealing, as e 
brazing and soldering | 
without flux. Send for 

















catalogue. 








BAKER & CO., INC. 
113 Astor St., Newark, N. J. 





New York Sam Franciseo Chicago 
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ve), give BETTER READABILITY at GREATER DISTANCE! 

Veh The full 5 inch scale of this ‘“‘Alnor’’ Rectangular Pyrometer ne 
Wid is designed to promote ease and accuracy of reading from a t fae 
Rae greater distance than most ordinary low priced instruments for Wits 
md permanent installation. The relatively high internal resistance Ie 
¢ we makes possible longer connecting wire lengths. A waterproof, ag 
IBA are dust and fume tight case of corrosion resistant metal permits it yen 
a he gh to be used as a wall or post-hung instrument under severe serv- Say 
ANG. dee ice conditions in shop or foundry . . . An efficient, moderately SY een 

ates priced instrument for ranges from 0-300° to 0-3000°. vn te 
ieee She THE ALNOR LINE OF INSTRUMENTS CAS hae 

wugpe fea includes many portable and wall type indicat- NA erie 
re Lory : ing pyrometers, controllers and resistance ¢ bea: oot 
Ua tinge Ch thermometers. Write today for the COM- A eisk Bea ey RES 
SPR RY PLETE Alnor Catalog! MS RENE ae 
has ; ys ae EEX) Z of ay «) : bod eS a4 





ature. Decreasing the carbon content in. 
creases the deformation tolerance, raises 
the critical cooling rate, and decreases the 
magnitude of the volume change during 
the austenite —> martensite transformation 

Another type of cracking is peculiar to 
the welding of thin tubing and sheet jp 
aircraft structures. The cracks follow the 
boundaries of the austenite grains and may 
be of any length up to an inch or more 
The cracks may open so as to be plainly 
visible, or may be difficult to detect with 
a magnifying glass. 

The factors that may influence this type 
of cracking are the composition of hase 
metal, steel refining practice, and previoys 
heat treatment to relieve stresses in cold. 
drawn tubing. Resistance to grain growth 
is coupled with insensitivity to cracking: 
low critical point is favorable to control 
of cracking; thickness if reduced in the 
range '-0.04 in. increases cracking tend. 
ency; rigidity and complexity of joint in. 
crease cracking. Several tests for de. 
termining crack sensitivity of base metal 
are noted. 

Cracks relieve shrinkage stresses almost 
completely, but stress-relief heat treatment 
will of course not heal cracks that oe. 
curred before the part reached heat treating 


temperature. Welding of sensitive og 
moderately sensitive steels at winter tem. 
perature is a _ prevalent cause hard 
cracking which may usually be vented 
by allowing the part to come normal 
room temperature. WX (2a) 
Austenitic Welding Rod 

“DiLtutTion oF AUSTENITIC W ' 

Mitp Steers anp Low ALLo R. 

Davin THomas, Jr. & K. W. M 

(Arcos Corp.) Welding J., N. Vol. 

20, Apr. 1941, pp. 185s-189s. Rk rch 

report. 

The welding of dissimilar mc'!:ls such 
as stainless steel and unalloye r low- 
alloy steels with austenitic we g rods 
presents problems in the unknow id vati- 
able composition of the weld tal re- 
sulting from dilution with fused metal 
or pick-up of carbon from the | metal. 

The authors used a standardi.<d_ tech- 
nique of building up pads of weld metal 
on dissimilar base plate with 19-9 and 25- 
20 chromium-nickel steel welding ‘od. The 
pads were built up to at least *% above 


the base plate and the layers analyzed 
every 1/16 in. from 1/32 in. below the 
base plate surface by preparing chips with 
a milling cutter for each successive depth. 
The data are tabulated and plotted to show 
the percent influence of the base metal in 
diluting the weld (or in carbon pick-up) 
versus the height of weld deposit above 
base metal. 

When plotted on semi-logarithmic paper 
the curves are practically straight lines and 
by extending them to intersect the 100% 
influence line it is possible to determine 
the distance below the parent metal sut- 
face to which the weld metal theoretically 
affects the composition of the base plate 
By extending the lines in the opposite di- 
rection the graph indicates that it is theo- 
retically impossible to obtain weld metal 
entirely free from the influence of a dis- 
similar base metal composition. 

It can, however, be determined at what 
height above the base plate the weld metal 
may be considered essentially free from con- 
tamination. The total concentration of the 
element and the expected accuracy of the 
chemical analysis of the element under i- 
vestigation determine the distance from the 
base plate. 

With the data on weld metal pads 4s 
preliminary information, tests were made 
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WELD FOR © 
HIGH STRENGTH 
ON 
MILD STEEL 
WITH 


No. 78E ELECTRODES 


When high quality welds are of major importance, this 
shielded arc electrode has no superior for all position, 
high strength welding of mild steel. It is being used with 
great success for fabricating steel plate, rolled sections 
and castings, for pipe lines, storage tanks, frames, 
bridges, for all classes of marine work and for welded 
fittings on unfired pressure vessels. . 

Airco No. 78E meets the requirements of A. S. M. E. 

Boiler Code paragraphs U-68, U-69 and U-70. It has the 

approval of Lloyds Register of Shipping Class | welding 

and of the Board of Standards and Appeals of the City 

of New York, Grade 10, for structural steel welding. 

Available in all diameters this electrode produces welds 

Airco Electrodes are ° developing tensile strengths ranging from 65,000 — 
— pers “ oc WELDIN® 75,000 p.s.i. and has an elongation in 2 inches of 22- 
excellent arrival con- : 28%. This electrode conforms to classification E6010 of 
dition. A. W. S. and A. S. T. M. Filler Metal Spec. No. A233- 


407. Ask your nearest Airco representative for full details. 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Bethe habtitiita 


Do Your Heating the Modern Way 
Reduce Your Heating Time from 
many Minutes to a few Seconds 


frequencies above 150,000 cycles for all 
localized heat treatments and for brazing 
and silver soldering without annealing 
and oxidizing the rest of the part. 


for information write to 


LEPEL HIGH FREQUENCY LABORATORIES Inc. 


39 West 60th Street, New York, N. Y. 




















WHY NOT BE SURE YOUR GAS IS DRY? 


Years of useful service prove that when you want dry gas you 
get it with LECTRODRYER. Dew points as low as minus 60 de- 
grees C. and even lower are readily obtained and maintained con- 
tinuously and dependably. LECTRODRYER uses activated alumina 
system of drying. making possible efficient drying for years with- 
out noticeable deterioration or loss of efficiency. No replacement 
of material or regular overhauling is required. 


Write for further information. 


PITTSBURGH LECTRODRYER 
CORPORATION 









SZ2ND ST. & ALLEGHENY RIVER PITTSBURGH, PA. 





on butt welds of various designs, which 
were made in mild steel plates with 
19-9 chromium-nickel steel electrode 
Analyses for chromium were made at yagi. 
ous points and the amount of dilution 
computed on the assumption that the high- 
est chromium content found represented 
undiluted weld metal. 

For a 45° butt weld with Y-in. root 
spacing in ¥4-in. thick plate, the maximum 
dilution represented a loss of 49.5% of 
the chromium from the weld deposit. For 
a weld made by depositing one layer of 
19-9 on the scarves before butt welding in 
the same manner as previously, the maxi- 
mum dilution was a 12.5% loss of chromi- 
um and the lowest value was 2.35%. 

With two layers of 19-9 deposited on 
the scarves before welding with a 60 in- 
cluded angle the maximum dilution was 
13.13%; a lowest value of zero dilution 
was obtained with a chromium content of 
18.8% in the sample taken. With a wider 
root spacing and use of two layers of 19.9 
on the scarves the maximum dilution was 
4.05%. 

With a stainless steel backing strip and 
other conditions the same as the previous 
test, the maximum dilution was finally re. 
duced to 1.53% loss of chromium with a 
chromium content of 18.63%. WB (2a) 


Heat Distribution and Weldability 


**“MATHEMATICAL THEORY OF HEA is 
TRIBUTION DURING WELDING AN 
TING.” DANIEL ROSENTHAI 


Inst. Technology) Welding J., 
Vol. 20, May 1941, pp. 22 


}s 


This paper is an enlarged | lation 
of a French paper written by ¢ uthor 
in 1935. More space has been .\lowed 
for practical applications and a n ction 
has been added on the theory torch 
cutting. For the sake of con\ nience, 
mathematical developments _ hi: been 


placed in an appendix. : 
The complexity of the mathematics for 


solving the equation resulting from a con- 
sideration of the moving heat source of the 
arc is simplified by considering only the 
quasi-stationary state where the | effects 
are practically parallel with the weld. Fur 
ther simplification is carried out by the 


author by mathematical manipulation and 
a few assumptions which serve for a hrst 
approximation in arriving at the solution 
of the equations. 

The derived formulas for heat flow are 
applied to a study of the distribution of 
temperature in the electrode due to the 
welding arc, and give the following laws: 
(1) The heat-affected zone in the electrode 
decreases as the current intensity 
creases; (2) the extent to which the elec- 
frode is influenced by the heat generated 
from the arc is very limited and seldom 
amounts to more than 1-cm.; (3) the 
heat supplied to the solid part of the 
electrode represents only a small fraction 
(less than 20%) of the heat generated by 
the arc and about 65% goes into the welded 
plate assuming other losses to be 15%. 

The formulas are next applied to 
welded pieces for which the solution t 
the equations is put into several graphs of 
exceptional value. Among these graphs 1s 
one giving the cooling velocity as a func- 
tion of current intensity, ay s 
and preheating temperature in thick plates, 
from which can be determined the lowest 
temperature to which the metal (steel) has 
to be preheated prior to welding in order 
to avoid the danger of hardening. : 

The graph has been drawn for plain 
carbon steels, for which a constant ¥ 
of thermal conductivity and heat input 
been assumed. These values are different 
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3600 pounds of cores could hold up the produc- 
tion of a tremendous tonnage of castings if they 
weren't baked properly. The oven at the left is 
only one of hundreds of gas- and oil-fired equip- 
ments that are serving this bottle neck of the 
foundry industry faithfully year after year. 

In order to insure the air supply on the ovens 
illustrated, these manufacturers chose Spencer 
Turbos—the kind that has been used on Foundry 
Cupolas for years. 

Spencer Turbo-Compressors deliver a constant 
pressure with power input in direct proportion to 
the volume of air delivered. Wide clearances, only 
two bearings, and a highly efficient centrifugal 
impeller design are other reasons why the great 
majority of furnace and oven manufacturers pre- 
fer Spencer. 


ca Gee || 
—— Way ASK YOUR EQUIPMENT MANUFACTURER 
pene on FOR THE SPENCER TURBO BULLETINS 
$-209-G 











shove: Car-type, recirculating oven. Core load 
400 Ib THE PAUL MAEHLER COMPANY 
5S0VUV ' S. 





yw: Mold oven. CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
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Three Spencer 
Turbos mounted on 
portable iatlel tele 
Hauck equipped fire- 
brick kiln job. 
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DELIVERY- 


6 WEEKS! 


This R-S Oil-Fired Car Hearth 
Plate Annealing Furnace with a 
working space 40 feet long, 5 
feet wide and 3 feet high ac- 
commodates 100 tons of steel. 
It was constructed, delivered, 
erected and ready for operation 


within six weeks. 


The versatility of R-S Engineers 
coupled with long, continuous 
experience assures the construc- 
tion of standard and special 
furnaces to your exact require- 
ments without loss of time. 


Inquiries are invited. 





R-S PRODUCTS CORPORATION 


4522 Germantown Ave., Philadelphia, Pa. 


R-S CAR HEARTH 
FURNACES 
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when alloying elements are added and the 
critical cooling velocities are modified to 
an even greater extent. [It should, how- 
ever, be possible to provide such graphs 
for each alloy addition with constant car- 
bon, or vice versa —W. B.} 

The author considers the term “weld- 
ability’ to be meaningless as applied to the 
ease of welding steels without the produc- 
tion of a hard, martensitic, heat-affected 
zone, since it depends on all the factors 
which govern the heat distribution, and 
primarily on the rate of cooling during 
welding. To show the dependence of weld- 
ability in the above sense on (a) current 
intensity and (b) welding speed, the au- 
thor gives 2 sets of curves in which Brinell 
hardness and cooling velocity have been 
plotted against (a) and (b) for a 2-in 
section of a 0.44% C steel. 

A decrease in welding speed or increase 
in current intensity decreases the hardness 
attained and the cooling velocity thus in- 
dicates the conditions under which the 
metal is weldable. From the formulas a 
rule results, which shows that preheating is 
more effective in lowering the rate of cool- 
ing than is decreasing the welding speed 
or increasing the current intensity. 

The mathematical study of oxygen cut- 
ting leads to a summary of the effect of 
various factors on drag. The favorable 
factors tending to decrease the length of 
drag are increase of jet pressure and pre- 
heating temperature of the specimen, while 
the unfavorable factors are increasing speed, 
size of tip and alloying content. 

In a comparison of cooling velocity dur- 
ing cutting with that during welding, it is 
stated that as a rule the cooling conditions 
during cutting will be more drastic than 
during welding since cutting speeds are 
generally 4 to 5 times as great as welding 
speed. An analysis of the economics of 
cutting indicates that the cost can be re- 
duced by approaching a maximum drag 
value. However, by increasing the pres- 
sure and preheating temperature, lower 
drag values consistent with satisfactory cuts 
can be made at lower cost. 

Speed appears to be an uneconomical 
factor, based on the formulas considered 
The cost of preheating must be considered 
in any statement of overall economy in its 


use. WB (2a) 
Welding Chromium-Moly Pipe 


“THe WeLpapitity oF 4-6 CHROMIUM 

5% MoLtyBpENUM STEEL AND Its 

APPLICATION TO THE PreInGc INDUSTRY.” 

R. W. Emerson (Pittsburgh Piping & 

Equipment Co.) Welding J., N. Y., Vol. 

20, May 1941, pp. 239s-248s. Review 
plus research. 


The literature is reviewed on the rate 
of transformation at constant, subcritical 
temperatures, and the extreme sluggishness 
of the reaction is noted for this type of 
steel. 

Steels capable of full hardening have 
high propensity for building up large in- 
ternal stress, and for cracking, therefore 
the 4-6% Cr, Y2 Mo steel requires close 
metallurgical control for crack-free welds. 
Cracks usually appear at the root of the 
weld after the first pass. 

Stress relief at 1350°F. of welded joints 
with martensite in the heat-affected zone 
produced spheroidized carbide in this zone. 
A number of welds made with the metallic 
arc on 10% in. O.D. pipe with % in. wall 
were surveyed for hardness, microstructure 
and physicals in these 4 conditions: (1) 
no preheat or stress relief; (2) no pre- 
heat, but with stress relief; (3) with pre- 
heat, but no stress relief; (4) with both 
preheat and stress relief. Comparisons 
were made with atomic-hydrogen welds in 
same material. 


Cooling rates were shown to increase 
in the order atomic-hydrogen; arc weld 
with 600°F. preheat; arc weld with no 
preheat. Tentile test and bend test fe. 
sults indicate that the best properties are 
attained by pre-heating plus stress relieving. 
The bend tests on atomic-hydrogen welds 
showed extremely brittle welds, which 
however, had excellent ductility after stress 
relief. 

The problems of deposition of sound 
weld metal with the 4-6% Cr electrodes 
are discussed, and the opinion is given 
that the use of preheat and higher welding 
current aid in elimination of porosity, If 
is necessary to maintain a large pool of 
weld metal and a highly fluid slag to 
achieve successful welding; however. this 
practice is incompatible with the condi. 
tions required for vertical and overhead 
welding, and these should therefore be 
avoided as much as possible. Similarly the 
atomic-hydrogen arc, which operates with 
a relatively large pool of weld metal. js 
therefore not suited for vertical or over. 
head welding. 

It is considered essential for sound, 
ductile welds in 4-6% Cr-Mo steel to pre- 
heat to 550°-650°F., weld with high cur- 
rent, stress relieve at 1350°-1375°F. of 
heat to 1550-1600°F. Preheating prevents 
cracking of welds and when used without 
post-heating will produce sound welds of 
high strength, but lacking in ductility. The 
post-heat-treatment restores ductili 
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Machining Stainless Stee! 


“WHen You MAcHINE STAINLESS 
3B. Brooks. Am. Machinist, V: 
July 9, 1941, pp. 643-644. Pr 


Stainless (18-8) steel has a hig ern- 
cient of expansion as well as low rmal 
conductivity; therefore, adequate rica- 
tion with sulphur or sulphur-c' »rine- 
bearing cutting fluids should be use. Tool 
angles should be such as to keep down 
friction (and consequently excessi. heat 
generation) and to avoid work har.\ ning. 

Back and side rake and relief s! 1 be 
increased; cutting angles on lathe to.\ls de- 
creased. A rake of 15-20°, side ot 
5-10°, and front and side relief of 5-10 
have been found satisfactory. Tools .)ould 
be sharp to avoid work hardening; |) ning 


after grinding is recommended. 

A generous feed and cut below the work 
hardened surface of the preceding cut 
should be used. Cutting speeds should be 


20-50% lower than those used on machine | 


steels. 

Sulphur, phosphorus or selenium addi- 
tion to the steel improve machinability be- 
cause of their “anti-welding” properties. 
f A new free-machining addition to stainless 
steel is bismuth, as reported in a digest 
on “Free-Machining Stainless Steels Con- 
taining Bismuth,” in Digest Section 3a 
of this issue.—Editors} Cold drawing im- 
proves machinability by reducing — the 
ductility of steel. JZB (2a) 


Making a Gage to Maximum Accuracy 
“A Master Taper Gace Is Propucep.” 
Western Mach. & Steel World, Vol. $2, 

June 1941, pp. 276-278. Practical. 


A 2% C, 13 Cr, 1 V steel was forged 
down to a tapered blank % in. larger than 
finished dimensions. After annealing, the 
gage was rough-machined to within 0.020 
in. of final size. 

The part was then beat treated by pack- 
ing in spent carburizing compound, slowly 
heating to 1550° F. and holding for 2 
hrs., heating to 1800° F. and again soak- 
ing for 2 hr., then oil-quenching, temper 


METALS AND ALLOYS 








lawl 


ate . eee oe oo & Gn 





ing at 385 F. for 2 hr. and allowing to 
furnace cool. The gage was seasoned 
by repeating the same tempering treatment 
each day for the next 7 days. 

After finish-turning, the gage was 
eround. The grinding operations were 
carried on over a considerable length of 
time—that is, after taking a few passes of 
the wheel across the gage, the piece was 
laid aside for a few days before further 
work was done. In this way, the master 
gage was finished with the greatest pes- 


sible accuracy of size. JZB (2a) 
2b. Non-Ferrous 


Welding Tungsten, Tantalum, 
Molybdenum and Related Metals 


“WELDING TUNGSTEN, TANTALUM, 
MoLYBDENUM AND Retatep Metats. A 
REVIEW OF THE LITERATURE TO JuULy 1, 
19039.” W. Spraracen & G. E. Cravs- 
SEN Welding Fy N. ¥ x Vol. 20, Apr. 
pp. 161s-166s. Correlated abstract; 

62 references. 


Fusion welding of tungsten is difficult, 
except with atomic-hydrogen arc, since it 
forms a gaseous oxide above 1300°F., and 
reacts readily with carbon above 2000°F. 
The welds are usually brittle due to re- 


crystallization and grain growth. 

Carbon-arc welds can be made on tung- 
sten in an atmosphere of nitrogen and hy- 
droge: Resistance welding can be ap- 
plied joints in tungsten, or between 
tungs' and high-copper alloys, molyb- 
denu: r nickel. 

Tu n can be brazed to other metals 
by n of copper with or without 2% 
Si or kel addition. Tungsten is wetted 
by c and when prepared with a cop- 
per s ce can be silver-brazed or soft 
solderc.| to other metals. 

Tut n may be coated with platinum 
by m of platinum chloride coating and 
then be welded to platinum. Tung- 
states considered to be solvents for 
tungst xides and have been recom- 
mend fluxes. 

Tur n carbides as tool bits are brazed 
or silv-r soldered to steel tools by the 
furnac ethod using the joining alloy as 
a foil ween the tool and tungsten car- 
bide t A flux containing fluorine is 
preferre:| to borax. It may in certain cases 
be desirible to electroplate carbides con- 
taining titanium or tantalum with nickel 
before brazing. The best steels for tool 
shanks in the order of preference are, (a) 
0.55% C. 0.85 Mn, 0.30 V, 2.10 Si, 0.25 


Cr, (b) S.A.E. 2340; (c) any low-alloy 
steel with 0.40-0.60% C. 

_ Welds in tantalum are made by fusion 
in the absence of air or hydrogen. Ab- 
sorption of hydrogen by tantalum is a pe- 
culiar property since in cooling from 
1800°F., in hydrogen it will absorb 700 
limes its own volume of the gas. Oxida- 
'10N in air or steam occurs at 750°-1100°F 
and carbides are found above 2200°F 
Fusion welding of tantalum must thus be 
done in vacuum. under water or under 
Carbon tetrachloride. 

Tantalum parts can be resistance- or 
spot-welded under water. Good welds can 
be made between tantalum and iron, nickel 
and aluminum, but welds between tungsten 
and molybdenum are difficult to make. 

Welds in molybdenum are also difficult 

ue to its volatile oxide, and to the 
brittle, coarse grain developed. Spot weld- 
ing of molybdenum to other metals can 

Successfully accomplished as reported 
Of tungsten and nickel wires and with 
careful control for tantalum, iron, copper, 
afuminum, Invar, Monel, stainless steel, 
iver, nickel-chromium, manganin, “‘nickel- 
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silver,’ nickel-plated brass, etc. 
spot welds of molybdenum to molybdenum 
sheet can be made by inserting a thin strip 
of zirconium between the sheets. 


Excellent 


Atomic-hydrogen torch and carbon-arc 
with hydrogen atmosphere are  success- 
fully used for the fusion welding of 
molybdenum. The silver soldering of 
molybdenum can be accomplished by fusing 
sodium nitrite (NaNO.) to react with 
molybdenum and thus melt the silver, 
which wets the molybdenum surface. 

Stellite can be oxyacetylene welded with 
a reducing flame, also with atomic-hydro- 
gen, metallic. and carbon-arc. 
brazing can also be applied. 
butt-welding or flash-welding are success- 
fully applied to the tipping of steel tools 


Coppe r 
Resistance 
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Cleaning Aluminum for Spot Welding 


‘*PRECLEANING Aips Spot WELDING OF 

Atuminum.” C. D. SmitH (Oakite 

Products) ron Age, Vol. 147, June 5, 
1941, pp. 52-54. Practical. 


Several techniques have recently been de- 


veloped for chemically cleaning aluminum 


alloys. 


Two general methods are avail 


able for preparing aluminum for spot 


Ww 
Ww 


relding: mechanical means, such as steel 


rheel brushing, and chemical cleaning 


The most common aluminum alloys used 


in the aircraft industry are 248 (4.5% 


* 


N 


u, 0.6 Mn and 1.5 Mg) and 52S (2.5% 
{g and 0.25% Cr). The precleaning 


methods developed are known as matte 


nl 


n 


nish and mill finish. For the matte 
nish an alkaline etching bath is used, 


while tor the mill finish an acid type 


‘) RATHER BE RIGHT THAN BE LEFT 





ALTER EGO: Literally, ‘‘one’s other self’’—the still, small voice that questions, inspires, and 
corrects our conscious action. 


Sure there's going to be some scram- 
bling when we get back on a 40-hour 
week. It will be time enough then to 
consider whether we'd be right in 
changing to arc welding. 


ALTER EGO: There won’t be time 
enough then to even consider what hit 
us. 


You mean it will take us a long time 
to get into welding production? 


ALTER EGO: I mean it has taken us 
far too long already to get into weld- 
ing prediction. Prediction as to what 
will happen to designs and production 
methods now that all our friends are 
going great guns with welding for 
land, sea and air equipment. 


Copyright 1941, The Lincoln Electric Co. 


There's no doubt about it, they're 
getting well up in the welding art. 


ALTER EGO: Yes, they’re learning the 
knack in the nick of time. And if we 
don’t have the foresight to get into 
this right away—we'll be left, holding 
the bag . . . on which the closure is 
foreclosure. 

’ at ee 


LINCOLN SUGGESTS: The quickest, 
surest way to get things accomplished 
with welding is: Appoint a man of ex- 
perience and authority to supervise 
changeover of one part at a time. If 
this is done, the problem of how to 
get going will solve itself. We guarantee 
this plan to be profitable. For details, 
see Page 1, “How to Change Over to 
Welded Design for Profits”. 
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Both methods require a_ preliminary 
cleaning if the work is very oily. The 
matte finish is preferred for non-Alclad 
copper-bearing aluminum alloys. It pro- 
duces a fine-grain uniform etch, which is 
advantageous if the part is to be painted. 

The aluminum part is first cleaned with 
a special “‘aviation” cleaner followed by a 
cold rinse. The part is then immersed in 
an etching bath, rinsed and given a short 
immersion in cold 50% by volume nitric 
acid to remove black copper oxides. After 
the final rinse, the part is ready for weld- 
ing. If soft water is used, drying is not 
necessary. 

For the mill finish, the preliminary 
cleaning is the same as above. A _ non- 
etching type of solution is used for oxide 
removal, followed by a rinse 

The equipment consists of a series of 
tanks made from welded black iron. The 
nitric acid tank requires an_ acid-proof 
lining. For the mill finish iron tanks may 
be used for both precleaning and rinsing 
For the etching solution, tanks may be of 
cypress or Douglas fir. 


Chemical cleaning methods have many 
advantages over manual mechanical meth 
ods: (1) More welds can be made before 
the electrodes have to be cleaned: (2) 
more uniformity is obtained when the 
whole area is treated the same; (3) parts 
inaccessible to wire brush may be cleaned: 


(4) the cost is lower; (5) there is lower 
solution/unit cleaned; (6) the danger of 
excessive brushing is eliminated: (7) 


greater consistency and soundness of welds 
are obtained; and (8) 


assemblies may be 
more easily cleaned 
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THE CRANE CO., CHICAGO 


regularly manufacture 45 non-ferrous and 12 ferrous alloys for use in 


their various manufacturing processes. 


Ajax-Northrup Furnaces are used extensively because of their 
flexibility and precision control and because laboratory developments 
can be transferred to large scale factory production with larger 
Ajax-Northrup Furnaces with predetermined resuits. 


The illustration above shows one of two Ajax-Northrup tilt type 
high frequency furnaces supplied with power from a 111 KW high 
frequency generator. Ajax-Northrup lift coil type furnaces are also 


used for material testing. 


Information of special interest to laboratory and metallurgical ex- 


ecutives will be sent on request. 


Ajax-Northrup Meiting Furnace Capacities: One Ounce To Eight Tons 


Welding Copper and Red Brass 
“‘WeLDING oF Copper AND Rep Brass.” 
J. J. Vreerann & J. Basin (Chase 
Brass & Copper Co., Inc.) Welding J., 
N. Y., Vol. 20, Apr. 1941, pp. 219-225. 
Experimental. 


Most of the trouble encountered with 
copper welding has been due to the use 
of electrolytic copper or other copper con- 
iaining oxygen. The welding of copper 
that contains oxygen is restricted to meth- 
ods that do not involve a high percentage 
of reducing gases. 

The carbon arc is excellently adapted 
to the welding of oxygen-bearing copper, 
using a phosphor bronze filler metal. The 
use of 3% Si rod gives lower properties 
because of the lower welding speed re- 
quired to assure sound weld metal. Satis 
factory tensile properties are obtained with 
the carbon arc and phosphor bronze rod but 
the ductility is erratic. 

The carbon arc welding of deoxidized 
copper is accomplished by slightly pre- 
heating and using an arc of at least 50 
volts while welding; the result will be 
high-strength welds with acceptable ductil- 
ity. The 3% Si bronze rod is considered 
superior for this class of welding. 

For oxyacetylene welding of electrolytic 
copper the tensile strength is low (ap- 
proximately 18,000 lbs./in.*) but with the 
use of phosphorus-deoxidized copper and 
deoxidized copper rods containing 1% Ag 


and overhead welding and will develo 
27,000-30,000 Ibs./in.* in hot-rolled coppey 
sheet having an average tensile strength of 
32,000 Ibs./in.” 

Red brass (85% Cu, 15 Zn) is success. 
fully welded with the torch using a low. 
silicon bronze rod containing 1.5% §; 
0.25% Zn, and balance copper, which pro- 
duces a deposit that is not subject to fail. 
ure by dezincification as are deposits 


f from 
yellow brass brazing rods. Carbon arc 
welding is successful if the 3% Si, bal. 


ance copper type of rod is used. 
WB (2b) 
Electropolishing Nickel-Plate 


“THe ANnopic POLISHING oF ELEcreo 
PLATED NickeL.” A. W. Horuersa: 
& R. A. F. Hammonp. J. / 
positors’ Tech. Soc., Vol. 16, 1 


| I4(). 


@cty 
83-98. Descriptive. 

By the anodic polishing of dull electro. 
plated nickel in an electrolyte of sulphuric 
acid, a surface can be obtained having as 
high a reflectivity as mechanically polished 
nickel. This process may be an alternative 
to “bright nickel” plating and can be used 
to produce matte designs by protecting part 
of the surface. 

The operating conditions are not critical 
The electrolyte consists of 73% H.SO, by 


weight (600 cc. concentrated acid + 499 
cc. water), although a concentration as low 
as 60% can be used. The sfactory 


temperature range is 70°-100° | nd the 
values of 25,000 Ibs./in2 are obtained. current density should be 150 to ) amp./ 
The rods are too fluid for heavier gages ft.“ Lower current densities may c.use pit. 
of copper than 3/16 in. and rods contain- ting. 
ing 0.15 to 0.3% Si are used to replace At temperatures below 70° |} a high 
them for thick copper sheet. The silicon- voltage is required and nickel ts may 
containing rods can be used also in vertical crystallize out on the anode. 17 me of 
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treatment varies from 0.5 to 2.5 min., de- 
nding on the conditions of deposition 

and the thickness of deposit. Best results 

are obtained with fine-grained nickel de- 
sits and with nickel deposited on well- 
lished base metals. 

The amount of metal removed is be- 
tween 0.00005 and 0.0002 in. The chief 
difficulties encountered are streaking and 
pitting. Gentle agitation of the specimen 
helps to avoid these difficulties. Streaking 
may be prevented without recourse to 
agitation by adding 200 cc. of glycerine or 
4 gm. of benzene sulphonic acid to a liter 
of 73% sulphuric acid. Occasionally the 
brilliance of the anodically polished nickel 
is marred by a bloom or fog, the cause of 
which is not known, but it may be related 
to the crystal structure of the nickel de- 
posit —" ' 

The porosity of nickel coatings 0.001 in. 
thick is not appreciably increased by anodic 
polishing, but the porosity of coatings 
9.0005 in. may be considerably increased. 
The polishing treatment removes metal 
more uniformly than it is plated. This is 
a disadvantage, as it tends to remove too 


large a proportion of nickel from recesses 
where the coating is usually the thinnest. 
AB (2b) 


Hard-Chromium Plating on Aluminum 


Ha {ROMIUM PLATING OF ALUMI- 

NU) p Its Attoys (“Ein Beitrag 

zu tverchromung von Aluminium 

un en Legierungen’’) A. BEER 

WA iluminium, Vol. 23, Mar. 1941, 

149-155. Descriptive. 

The iesion of electroplated coatings 
on aluminum depends largely on having 
the alui. num surface free of oxide and 
somewh.' rough. These factors must es- 
pecially observed when producing hard- 
chromiun: films on aluminum-copper-mag- 
nesium ys. 

The « r and more uniform the rough- 
ening 0! surface, the better is the ad- 
hesion. st results in this direction were 
obtained first degreasing in hot caustic 
soda, rin.ing, cleaning in nitric acid, rins- 
ing and ‘hen pickling in a saturated so- 
lution of crystallized nickel chloride with 
an addition of 2% HF and 4% boric acid. 

For aliminum-magnesium alloys, how- 
ever, the most suitable pickling bath is a 
15% copper chloride solution with an ad- 


dition of 0.5% hydrochloric acid; the pre- 
treatment is the same as above. The attack 
of the pickler increases with the mag- 
nesium content of the alloy; the pickling 
time therefore varies from 30 sec. for 9% 
Mg alloy to 114 min. for pure aluminum. 

The chromium film so obtained did not 
come off even when subjected to very 
sudden temperature changes. The chro- 
mium hardness on aluminum, measured 
with the Zeiss microhardness tester (see 
METALS AND ALLoys, Vol. 12, July 1940, 
Pp. 108), was 1190, while on steel it was 
1280. 

The hard-chromium plating bath recom- 
mended for this purpose contains 320 g./l. 
CrO; and H.SO, in amounts equal to 1.2% 
of the CrO; content. The thickness of 
the chromium layer is about 0.0007 in. af- 
ter 1 hr. at a current density of 50 amps./ 

and 120° F. Recently baths with 
only 240 g./l. CrO; have been shown to 
Bive better current efficiency; they can be 
used for light metals as well provided they 
ae H,SO, and no other acids. It was 
ound that HF-containing baths are unsuit- 

for chromium-plating on aluminum, 
€xcept with extremely high current densi- 
ties. Ha (2b) 
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Doubled production was what we 
anticipated when we moved into 
our new plant last summer. Actu- 
ally, we are producing about 
FOUR TIMES as many “Certain 
Curtain” tool and die furnaces. 
And by the time you read this, 
our new plant additions should be 





completed, enabling us to speed 
up our schedule considerably. 
Priority-rated orders are pouring 
in—but be assured that the pres- 
sure of production will not pre- 
vent our giving thorough study to 
your individual furnace require- 
ments. 


CONTROLLED-ATMOSPHERE FURNACES FOR PRE-HEATING, TOOL 
G&G DIE HARDENING, VERTICAL HARDENING, CONVEYOR 
HARDENING, COPPER BRAZING, TOOL TIP 
BRAZING, BRIGHT ANNEALING. 


C. |. HAYES, Inc. Est. 1905, Providence 


R. G. HESS E. F. BURKE J. E. FIGNER Cc. A. HOOKER W. G@. PRAED 
92 Liberty St. 4614 Prospect 6388 Penn Ave. 202 Forest Ave. 49398 N. Talman 
New York Cleveland Pittsburgh Royal Oak, Mich. Ave., Chicago 
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Offering the world’s most precise 
control of furnace atmosphere, 
“Certain Curtain” is able to do an 
outstanding job of treating moly 
steel, using a specially developed 
unit which can be included with 
new furnaces or added to existing 
ones at moderate cost. Request 
Moly Bulletin. 
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Physical and Mechanical Properties (including Fa- 
tigue and Creep). Corrosion and Wear. Engineer- 
ing Design of Metal-incorporating Products. Selec- 
tion of Metals and of Metal-Forms. Competition of 
Metals with Non-Metals. 

Metals and Alloys. 


Metallurgical Design 
of Aircraft Engines 


A Composite 


The old question of the relative stra- 
tegic advantages of (a) standardizing mili- 


tary aircraft engine design to the point of 


Specific Applications of 


having all companies making engines for a 
particular type of plane manufacture to 
the same set of specifications and blue- 
prints, or (b) using currently installed 
tools, facilities and “know-how” to make, 
without loss of time, a variety of engine- 
designs is again moot. 





Materials in Some American Aircraft Engines 


We don't know the answer, but we do 
know that there is no such thing as fixed 
design with respect to the metals and 
metal-forms used for engine components 
as shown by 3 recent articles in which en. 
gine design and production practice are 
broadly reviewed. 

The materials and manufacturing proc. 
esses used for Wright cyclone engines are 
outlined by P. W. BROWN of Wright 
Aeronautical Corp. (“Wright Turns to 
Fine Production,” Am. Machinist, Vol, 95 
June 25, 1941, pp. 595-618). 

The crankcase is a forging—a chromium. 
moly steel forging for double-row 14-cyl- 
inder Cyclone engines and an aluminum 
alloy forging for single-row Cyclones. The 
steel crankcases are machined with high 
speed steel tools, and the aluminum crank. 
case with carbide-tipped tools. 

Nitralloy steel forgings are used for 
cylinder barrels. To localize the nitriding 
to the bore of the cylinder, the barrels are 
tin-plated all over, then the bore is rough. 
ground internally prior to nitriding. The 
nitriding operation involves a 10-hr. heat- 
ing-up period, 35-hr. soak at 1000° F., and 
cooling to 400° F. 

Cast aluminum alloy cylinder heads are 
assembled to the barrels in the following 
manner: The heads are heated to 600° F, 
in an electric furnace, then the valve seats 
and guides (previously chilled in alcohol 
and dry ice) are imserted in the head and 
the barrel is threaded into the head cast- 
ing. Before the head cools, various bush- 


ings are also fitted into it. These opera- 
tions must be carried out quickly before 
the head cools excessively. 

Cylinder assemblies may either 









































Cylinder Cooling 
Engine Type Type Crankcase Cylinder Barrel Cylinder Head 
Aircooled Franklin 4 Air Aluminum alloy casting Aluminum alloy, (Y alloy) Cast aluminum ali 
4AC-171 casting (Y alloy) casting 
Akron Funk B 4 Liquid Aluminum Cast iron Aluminum castins 
Allied Monsoon t-in-line Ait Heat-treated aluminum lower Steel forging Heat-treated alumi 
half; magnesium rear half and alloy 
top covering 
American S-5-125 5-radial Air Aluminum alloy casting Nickel alloy cast iron Aluminum allo: 
Continental A-75 4-opposed Air Aluminum alloy casting Steel forging Aluminum alloy cast 
Jacobs L-6MB 7-radial Air Magnesium and aluminum heat- Chromium nickel-molyb- Aluminum alloy cast: 
treated alloy castings denum steel forging 
Ken-Royce Model 7F | 7-radial Air Aluminum alloy casting Steel forging Aluminum alloy casting 
bieteieenen: —_— EN Sr. iiatiad = g tet —|— —- 
Kinner SC-7A 7-radial Air Aluminum alloy casting Steel forging Abuminum alloy casting 
Lenape Brave 5-radial Air Magnesium casting Hardened alloy steel Aluminum alloy casting 
forging 
Lycoming | 9-radial Air | Heat-treated aluminum alloy Carbon steel Aluminum alloy 
R-680-E Series casting 
; 
. . —, a —s — a . — : P wid 
Menasco 6-inverted | Air | Aluminum alloy casting. Nickel cast iron or S.A.E. Aluminum alloy casting 
. | ; . | 
Buccaneer in-line Magnesium cover plate 3140 steel | 
— - | ae _——_|———_—_— 
Monocoup 5-radial Air Magnesium alloy Nickel iron casting | Heat-treated aluminum 
Lambert R-266 alloy 
Pratt & Whitney 14-radial Air Forged aluminum alloy nose Chromium molybdenum Aluminum alloy casting 
Twin Wasp section. Cast magnesium steel forgings 
| hlower and accessory section 
} 
|. ie *. . 
Ranger 12-60° Vee Air Aluminum alloy casting Steel forging Aluminum casting 
SGV-770B 
= avenne in oS Er ore = 2 a as ce a . - 
Skymotors 70A 4-inverted- Air Aluminum alloy Aluminum alloy casting | Aluminum alloy casting 
| in-line 
sutilimensinenpatuemnantinegmen EE | ienion — —— Pa |— a - : 
Warner Super | 7-radial Air Heat-treated aluminum alloys Alloy steel Heat-treated aluminum 
Scarab 165 alloys ; 
Wright Double-Row 14-radial Air Aluminum alloy forging Nitrided steel Aluminum alloy casting 
~ } 
Cyclone 14 
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specialized knowledge of stee 


coeie uel hele yo 


IGHT now a little information can be 
mighty valuable. Whether you are working 


on defense orders or are trying to meet the de- 
mands for domestic consumption, you can’t help 
but be aware that the steel picture is changing 


rapidly. 


Especially is this true of alloy steels 


where a new resourcefulness has been required 


to meet 
As a 
alloyin; 
ployed. 
been g! 
decade 
ever m 
Fact 
produc: 
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CARNEGIE-ILLINOIS 
STEEL CORPORATION 


Columbia Stcel Company, San Francisco, Pacific Coast Distributors 


admittedly difficult situations. 


result, less familiar but not unproved 
elements are being increasingly em- 


Of these, certain elements which have 


wing in use steadily during the past 
re now apparently destined to play an 


re dominant role. 


ike these —and the urgent demands for 
nn today— call for a re-examination and 
tion of your alloy steel set-up. It may 
perative some revision of shop practices. 
that new methods of doing some jobs 
liscovered. 

where the specialized knowledge of 
allurgical contact staff can help you. 
nen know metals. They are working 
the firing line where the smoke of pro- 


is thickest. They are prepared to help 


‘kk with the materials available. And they 
» you make the most efficient use of exist- 
ing plant facilities. It’s a tough job to work out 
alone— we'll be glad to cooperate on it. 


Pittsburgh and Chicago 


United States Steel Export Company, New York 
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CARILLOY Dependable ALLOY STEELS 





bonderized and painted or shot-blasted and 
metallized with pure aluminum with a 
spray gun. 

The crankshaft in the double-row Cy- 
clone-14 engine has more than 30 parts 
4 of which are bronze castings and the rest 


, 


steel forgings. The crankpin bore and the 
knuckle pin bores in the master connecting 
rod (made of a steel forging) are hard- 
chromium-plated. 

A steel-backed copper-lead bearing is 
used in the main bearing bore, and a 
bronze bushing in the piston pin hole. 
Bronze bushings are also used in the 
knuckle pin and piston pin holes of ar- 
ticulated rods 

About % of the gears are made from 
S.A.E. 3312, and the rest from Nitralloy 
All torgings are normalized before machin 
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BRONZE ALLO 


ing (which is done mostly with carbide 
tipped tools). S.A.E. 3312 is carburized 
to give 0.025-0.035 in. depth of case with 
a Rockwell C 60 case hardness. 

A recent article on machining practice 
in the manufacture of Ranger 6-cylinder 
in-line direct-drive engines for Army Air 
Corps training planes (“Power for Army 
Trainers,” Am. Machinist, Vol. 85, May 
28, 1941, pp. 488-502) gives many inci- 
dental data on materials used. The main 
crankcase is made of heat-treated cast 
aluminum alloy, and all its parts are zinc- 
chromated and baked as a ground coat for 
painting. 

Some of the other material-specifications 
are as follows: 


rankcase bearings bronze-backed 
bitt-lined 





in Defense Industries © Wes. 2, 


In aircraft construction —in the machine tool industry 
—in countless items of equipment vital to the national 
defense program — AMPCO METAL is considered | ss 


essential for parts subjected to severe stress, wear, 
impact or corrosion—wherever “Metal Failure” may 


be a problem. 


This alloy of the aluminum bronze class is unique in 





its physical properties. There are six grades, with hard- 
ness to 352 Brinell, tensile strength to 105,000 lbs. 


per sq. in., compressive strength to 65,000. 
Write for engineering data sheets. 


AMPCO METAL, INC. 


Dept. MA-8 Milwaukee, Wis. 









MACHINE TOOLS 
..- leading manufac- 
turers standardize on 
AMPCO METAL be- 
cause of its stubborn 
resistance to wear, 
“squashing out” on 
shock loads. 
AIRCRAFT PARTS 
++. @ representative 
group of AMPCO- 
MADE aircraft parts, 
all precision machin- 
=a ed by AMPCO. 











camshaft: heat treated alloy steel ¢ 

camshaft housing and cover: 
alloy 

cylinder heads: cast aluminum illoy with 
integral fins 

valve seats: aluminum bronze 

valve guides: bronze 

cylinder barrels: chromium moly steel 
forgings, fins integral 

I-section connecting-rods: aluminum-moly 
steel forgings . 

main connecting-rod bearings steel-hack 
cadmium-silver bearing shells 

piston pin fit of rods; bronze bushings 

pistons: aluminum alloy 

wrist pins: heat treated alloy stee] 


Orging 
magnesium 


In another article—this time on finish. 
ing, by M. A. Coler (“Aircraft Engine 
Finishes,’ Metal Finishing, Vol. 39, Feb 
1941, pp. 115-117), a table is presented 
of the metals and metal-forms used fo, 
crankcases and cylinder exteriors of 17 
American aircraft engines. This table. 
prepared from data appearing in Aero 
Digest’s “6th Annual Digest of Aircraft, 
Engines and Accessories’ is reproduced 


herewith. X (3) 
Plastics for Metals 
A Composite 

This war is a fearsome thing, but the 
real Armageddon is going to be battle 
for material-consumption markcts—lost, 
new or miraculously held that certain 
to occur when the military conflict is his- 
tory. And right in the center of it will 
be the battle between various ividual 
metals essential to defense and the ma- 
terials—plastics, notably—that ive at 
least temporarily usurped them certain 
products. 

The situation with respect he sub- 
stitution of plastics for metal is been 
examined in a series of editor in the 
March, April and May issues METALS 
AND ALLOoys, which in general (2) urged 
metal producers and users to « rate in 
their own and the country’s interest to 
achieve metal-saving substitute designs, (b) 
respected the right of plastics t in per- 
manent replacement in some cas nd (c) 


mumbled a few prayers agains! melée 
that is to follow. 


The Immediate Situation 


A running review of the extent to which 
plastics have eased the metal-supply situa- 
tion in individual cases and a description 
of numerous industrial and consumer prod- 
ucts in which plastics have replaced metals 
is given by J. DELMONTE of Plastics Ind. 
Tech. Inst. (“Plastics Conserve Metals for 
Defense,” Machine Design, Vol. 13, May 
1941, pp. 31-34). He reports that at the 
time of writing activity in plastic molding 
alone is over 50% greater than a year ago 
with many new designs and changes still 
in the drafting-board stage. 

One auto manufacturer reports that 5 
lbs. of zinc will be saved on each car im 
the re-designed models using a greater 
amount of plastics. Training type 4if- 
craft, too, are expected to be made of 
plastic-bonded plywood to conserve alumt- 
nun) and magnesium for fighter craft. _ 

But the heavy replacement is occurring 
in the fields of household equipment, hard- 
ware and electrical products. Vacuum 
cleaner nozzles and hose fittings, motor 
housings, refrigerator trays, busimess-ma- 
chine cases, etc. are among the products 
for which metal-design engineers are 
switching to plastics. . 

Where aluminum and magnesium die 
castings are to be replaced by plastics, 
the design engineer familiar with the “4 
portance of proper draft, generous f@ - 
adequate wall thickness, etc. will have little 
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The “BRILLINER” 
the new type car for Atlantic City 


The ‘‘Brilliner” is a new type fast, quiet, light-weight street 
car built by the J. G. Brill Company for the Atlantic City 


and Shore Railroad. The car is made of rolled sections and 
plates rigidly welded and riveted together. Plates and sheets 
over 14 inch thick are mild open hearth steel, while sheets 


¥ inch thick or less are N-A-X HIGH TENSILE, the low 
alloy steel with unusually high resistance to IMPACT, 
STRESSES, SHOCKS and FATIGUE. 

N-A-X HIGH TENSILE has other important properties, 
too, that have won wide acclaim from both fabricator and 


user. They are: unusual ductility, high yield point, high 








LIST O} 
Hot Rolled Strip (down to 1 inch wide) . 
Bars... Forging Bars... Automobile ‘Bumper Sections . 
Billets... Sheet Bars... Hot and Cold Rolled Sheets . . 
4 grades, widths up to gi inches) . 





PRODUCTS 

. Hot Rolled Strip Sheets (up tog! inches wide) . 
. Bar Mill Sections... N- A- x HIGH TENSILE Bars, Shapes, Sheets, 

° Michigan Metal for Vitreous Enameling . 

. Stran-Steel Metal Framing for Residential and Commercial Construction. 
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ITS INHERENTLY FINER GRAIN 
— ALL THE DIFFERENCE 
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and marked resistance to corrosion and 
abrasion. It can be welded readily, easily, by any one of the 
standard approved methods. Then, too, it can be fabricated 
by all regular shop routines—in most cases no “change-over” 
is required. 

Do as hundreds of others are—cash in on the profit-making 
advantages of N-A-X HIGH TENSILE. A Great Lakes 
engineer will be glad to call at your convenience and give you 
the benefit of his knowledge of the use of N-A-X HIGH 
TENSILE in many hundreds of applications. 
full information today. 


ultimate strength, 


Or, write for 





. Spring Steel (carbon and alloy)... Merchant 


. Deep Drawing Quality (in all 
-pP gx ) 








GREAT LAKES STEEL CORPORATION—DETROIT, MICHIGAN 


Sales Offices in Principal Cities 
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NATIONAL STEEL CORPORATION 


Executive Offices, Pittsburgh, Pa. 








difficulty in applying similar principles to 


designs in plastics. Wall thicknesses will 
be reduced somewhat and draft or taper 
must be decreased. 


A Look Abead 


A critical examination of some of the 
optimistic claims made for the future po- 
sition of plastics is given by HERBER1 
CHASE (‘Can Plastics Replace Metals?’ 
Am. Machinist, Vol. 85, June 11, 1941, 
pp. 527-530). The substitution of plastics 
for metals must be considered from a gen- 
eral defense viewpoint as to whether in- 
creasing use of plastics might not lead to 
worse bottlenecks than now exist in nickel, 
zinc, etc. 

A few aluminum aircraft parts have been 
replaced by plastics, but the total effect 


is not very significant. There might, how- 


ever, be considerable effect upon the sup- 
ply of certain plastics for other uses if the 
plastic-honded plywood plane (with about 
10% resin as “plastic’) becomes as large 
a factor as is sometimes foreseen. 

The automotive and electrical industries 
are now the largest users of plastics. Trans- 
parent inclosures for aircraft, etc., are tak- 
ing a large proportion of acrylic plastic 
production. A variety of plastic parts are 
employed in communication and electrical 
systems used by the Army and Navy. Con- 
siderable plastic is also used in gas masks. 

The substitution of plastics for metals is 
confined chiefly to parts that are largely 
decorative or lightly stressed in service, 
although exceptions are aircraft parts’ and 
gears where the plastic depends largely on 
wood, fabric, or paper for strength and 














Yesterday 








“all out” effort, Durimet (22% Ni., 19% 


7 / YESTERDAY, or before Defense became 


Cr., 3% Mo., 1% Cu., 0.07% C.) had 
established itself as a standard sul- 
phuric acid resisting steel. In addition, 


it was preferred to many stainless 
steels of lower nickel content, because 
the slightly higher cost was a sound 
investment in additional service. 


TODAY we are faced with a Defense 
Program that restricts many essentials, 
one of which is nickel. Consequently, 
in keeping with the national emer- 
gency, nickel often is being conserved 
by using alloys with lower nickel con- 
tent where Durimet would ordinarily be 
installed. And, for the same reason of 


conservation, 


Durimet will replace 


alloys of much greater nickel content, 
in most cases with perfect satisfaction. 


TOMORROW all our preparedness ef- 
fort must be turned into normal trade 
channels. The need of the most econom- 
ical alloy to handle your corrosives will 
then be increasingly important. We 
feel sure that if you will investigate 





Durimet now, it will prove to be the 
answer to your problems of tomorrow. 


See Bulletin 110-B for the Chemical, 
Physical and Mechanical properties of 
Durimet. 


THE DURIRON CO., INC. 


DAYTON, OHIO 











shock resistance. Almost always a lengthy 
period of experimentation is required he. 
fore the change can be made. Often, as 
in the case of the Ford plastic body shells 
the plastic has been discarded after long 
trials because of brittleness, warpage 
shrinkage, or cold flow. ; 

However, plastic has successfully fre. 
placed aluminum alloy castings for washing 
machine agitators. There has been aj. 
most no substitution of plastics for ex. 
ternal die castings, although it has been 
satisfactorily used to replace internal zine 
alloy die castings for Ford instrument 
bezels, etc. 

The total production of plastics in 1939 
was less than 0.3% of steel production on 
a tonnage basis. The chances for large. 
scale substitution for zinc alloy are not 
promising, because much zinc is used in 
brass, external die castings, and galvaniz- 
ing. The possibilities for substitution for 
aluminum are better. 

Although there has been no marked 
shortage of raw materials for plastics, most 
producers are already producing near ca- 
pacity. The widespread adoption of 
plastics would also involve obtaining more 
molding machines, molds, and skilled die- 
makers, all of which are now at a premi- 
um. X(3) 


Metal Spray for New Products 


“Do You REaLIzE THE Imp iT 
POSSIBILITIES OF MetTat Sz 
IN REPETITIVE PRODUCTION W 
W. C. Rew (Metallizing En; 
Inc.) Steel, Vol. 108, Apr. 14 

pp. 52-53, 87-88, 90. Descri; 


Metal spraying shows much p: inise as 
a production tool for obtaining h.:d wear- 
resistant cylindrical surfaces. Al! ~»riables 
in the operation of a spray-gun under 
precise control; automatic and A 
matic operation are feasible. Ha ss up 
to 450 Brinell is easily produced wear- 


ing surfaces. 
The largest field for product metal 


Spraying at present is on shafts excep- 
tional size, piston-rods, and sin work 
where costs might be prohibit: f the 
hard surfaces needed were pr 1 by 
heat treatment or by making th: entire 


object of hard alloy steel. 


The only new equipment now incor- 
porating metal spraying im its production 
is the rods of piston pumps, but the proc- 
ess could be used on many bearing sur- 
faces of trucks and other heavy cutomo- 
tive equipment; bearings and throws of 
crankshafts of heavy Diesel and similar en- 
gines; valves, especially very large plug 
valves (24 in. or so); valve stems of 
Diesel and automotive engines; revolving 
electric equipment; all bearings of ma- 
chine-tools; very large axle shafts; gun 
mounts; hydraulic rams of gun recoils; ete. 

The process is economical, and permits 
the production of a hard and corrosion fe- 
sistant surface in one operation. The total 
cost per hr., excluding overhead and bur- 
den, varies from 0.37¢/lb. of metal sprayed 
for medium- or high-C steel to $1.07/Ib. 
for nickel. Effective mechanical bond is 
easily obtained by first grooving the base 
surface in a lathe with a special grooving 
tool; abrading the top surfaces and spread- 
ing them out to form positive interlocking 
pockets; and spraying the first few coats of 
metal at a 45° angle alternately from one 
side to the other. 


Inherent porosity and low coefficient of 
friction of sprayed metal make it very ad- 
vantageous for bearing surfaces (see 
METALS AND ALLoys, Vol. 12, Sept. 1940, 
p. 346). Tests indicate that the porosity 
is responsible for absorption of lubricant 


METALS AND ALLOYS 

















and a 20-25% decrease in coefficient o1 
friction, with resultant reduced wear and 
greatly increased service life and seizure 
loads. 

Any commercial metal can be sprayed 
with modern equipment. _The total thick- 
ness of deposits is not limited; the most 
acceptable and most widely used practice 
limits the thickness per pass to 0.032 in. 
Dissimilar metals can be applied one to 
another, if the surface is properly pre- 
pared, and metals can be sprayed on non- 
metals, if these surfaces are of a naturally 
porous nature. MS (3) 


3a. Ferrous 


Advantages of Mild Steel 


‘Mito Stee..” H. A. Dickie. Metal 
utment, Vol. 7, Spring, 1941, pp. 
)-24. Survey of modern practice 


This short article, written by a metal- 
lurgist connected with the new basic Besse- 
mer plant at Corby, emphasizes that in its 
particular fields ordinary mild steel has ad- 
vantages over any alloy steels. Its weld- 


ability is a particularly valuable feature 
and enables continuously welded tubes to 
be le by the Fretz-Moon process that 
have extremely high ductility and tough- 
ness and are free from any high temper 
atur« insformation structure. 

T total impurities (allowing for iron 
and nganese in combination with carbon, 
sulp oxygen, etc., but excluding man- 
ganese in solution) vary from 1.4 to 2.0% 
for n hearth steels, 1.2% for acid 
Bessemer steel, and 1.0% for basic Besse- 
mer 

B new technique, involving the opera- 
tion «i a basic converter by means of two 
slags. a special deep-drawing steel, very 
free m stringers and similar inclusions, 
and .cntaining only 0.7% impurities is 
bei: roduced. The steel contains less 
tha: 5% C. 

emphasized that the yield point 
and stic limit of mild steel can be 
trip by severe cold working followed 
by temperature heat treatment. 

JCC (3a) 


Free-Machining Stainless 
Steels Containing Bismuth 


“A TION OF BIsMUTH FOR PRODUCING 
Free-MACHINING STAINLESS STEELS.” 
I Pray, R. S. Prorres & F. W 
Fink (Battelle Mem. Inst.) Am. Soc. 
Testing Materials, Preprint No. 29, 
June 1941, 10 pp. Research. 


The addition of small amounts of bis- 
muth (0.1-0.5%) to stainless steels re- 
sults in a remarkable and useful increase 
in their machinability, with no detriment 
to their corrosion resistance. In some 
cases the latter is actually improved. 

Sawability and drillability tests of the 
type previously described by Nead, Sims 
& Harder (METALS AND ALLoys, Vol. 10, 
Mar. 1939, p. 68; Apr. 1939, p. 109) were 
made on cast 25 Cr, 12 Ni and 19 Cr, 9 
Ni alloys as reference materials and on 
similar castings to which sulphur, selenium, 
molybdenum, phosphorus, copper, silver, 
lead and bismuth—alone or in combination 
—were added. 

Sulphur or selenium, of course, im- 
Proved machinability, but affected corro- 
sion resistance to a degree not admissible 
in this investigation. Silver gave erratic 
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results, possibly due to difficulties in time high-temperature (1800° F.) tension 
properly incorporating it in the melt. Lead tests indicates that care will be needed as to 
was helpful but its introduction entails the type of high-temperature service im- 
difficulties. posed on such steels, although load-carry- 
When bismuth-containing alloys were ing ability appears satisfactory. Hot-work- 
tested, the beneficial effect of this element ing of bismuth-containing alloys must be 
on machinability was at once apparent done at slightly lower temperatures. 
Plant trials showed it to be entirely feas Like the lead in the lead-bearing steels, 
ible to introduce bismuth under commer- the bismuth is apparently present metal 
cial conditions—the recovery was usually lographically as submicroscopically  dis- 
0.20-0.30% Bi, whether 1% or 0.5% Bi persed particles, in addition to a relatively 
were added. small amount of microscopically visible 
Mechanical properties, weldability and metallic bismuth particles. The bismuth 
corrosion-resistance are not deleteriously addition seems to favor the formation of 
affected by bismuth additions. However, ferrite and to increase carbon solubility 
the decreased ductility observed in short (3a) 


Conserve to Serve 


* NATIONAL DEFENSE * 


Our recently perfected recovery process eliminates 
waste of INDIUM in plating baths by conserving the 
excess INDIUM residue. 
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INDIUM is a domestic mined, commercial! metal with many 
uses for industry. Ample supply and prompt deliveries prevent 
elgelelUiailolamel-iehas 
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INDIUM CAN SOLVE YOUR SPECIFIC PROBLEM. 


FULL EXPLANATION of our recovery process which 
prevents waste will be mailed to you upon request, 
aiiilel meet i mel meleliveleiiiely 


THE INDIUM CORPORATION OF AMERICA 


Soles Office onc 


805 Watson Place, Utica, N. Y 
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Powder Metallurgy 


Manufacture by compressing powdered metals is rapid, eco- 
nomical, adaptable. Intricate as well as simple parts are be- 
ing produced. Various metals and alloys are available. And 
we have developed press equipment particularly adapted to 
powder metallurgy processes ... presses that are in success- 
ful use, in many plants, producing parts such as 


MOTOR BRUSHES 
e 


CONTACT POINTS 
2 


IRON GEARS 
oJ 


POROUS BEARINGS 
€ 


ALNICO MAGNETS 
: 


IRON RADIO CORES 


The patented press shown 
—one of four similar 
models—is cam operated 
and designed especially 
for making straight and 
flanged bushings of uni- 
form density. It applies 
30-tons pressure, to both 
sides of the piece; output 
is up to 35 pieces per 
minute. 





Stokes Presses for powder metallurgy are rugged, powerful, 
practical and productive ... the result of many years of re- 
search and development work with engineers in this field. 
Built into them is our more than 40 years’ experience in the 
manufacture of automatic press equipment for forming chem- 
icals, explosives, pharmaceuticals, ceramics and other ma- 
terials. We invite inquiries, will gladly consult with you on 
specific problems. 


F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 





‘Through SELECTIVE PROCESSING a grade 










Fan Pulleys 
of Machinable 
ABSCO Meehanite 


Castings of ABSCO 
Meehanite combine the controlled char- 
acteristics of Meehanite metal with the 
accuracy and good workmanship which 
are essential in multiple lot castings for 
production parts. 


35CO 
Meehanite is available to fit your n¢ 
for any of these qualities 


1. Strength, toughness, high damping capacity 
2. Acid and corrosion resistance 

3. High resistance to hard surface wear 

4. Density and solidity for pressure castings 
5. Ability to stand shock and strain 


6. intense hardness through chilling, heat treat- 
ment or flame hardening 





7. Free machining qualities 


For full details write to Department M 


THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 


AND ALLOYS 
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3b. Non-Ferrous 


Electrical Contacts 


A Composit SYMBOLS of DEFENSE 


The ubiquitous electrical contact is one 
of a growing list if items in the electrical 
industries that are now regarded as the 
special province of the metallurgical en- 
gineer. Their selection and application is 
complicated not only by the scope and va- 
riety of consumer and industrial devices 
‘nto which they are designed, but also by 
the number of alloys and metallurgical 
types—precious metals, copper-base alloys, 
electroplates, powder metallurgy products, 
etc—out of which they are made for spe- 





cific applications. 


Today these products are as much 
“metallurgical” as “electrical.” Some of 
the metallurgical angles involved in their 
utilization are outlined by J. C. CHASTON 
(“Metals and Alloys for Electrical Con- 
tacts,’ Metal Treatment, Vol. 6, Winter 
1940-1941, pp. 143-146). The selection 
of a contact material should be considered 





ee oe 4 r 99 » 4 e . . - j 
is a separate problem for each of the LD HICKORY” was the ating with the British 
following broad types of duty: (a) instru- nickname of the A.E.F.’s__ throughout the duration of 
ment make-and-break. contacts which suffer rea Viewsat é SP : 
no electrical wear by sparking; (b) medium 30TH Division...and hickory that decisive campaign. The 
duty contacts breaking up to about 15 tough these men from Ten- fighting on the Somme found 
amps.; (c) air-break contactors carrying , ; , : ‘ 
up to about 100 amps. at 440 v.; (d) nessee and the twin Caro- them active. In sixty-nine 
heavy duty air-break contacts; and (e) . , hae nmnaslves ae “een a 
ow, duty cibieeth amet. la addi linas proved themselves. On days of front line action, 
tion, ling contacts and those of special September 29, 1918, they the 30TH suffered casualties 
construction need individual consideration. iin damit: tine ‘Gieii ie £ 8.415. Tod th F 

For instrument work, a hard, non-tarnish- & vore OF 0,210. 20day, ne men Oo 
ing m.terial that i withetaed the heat- cracked through the “im- Tennessee and the Carolinas 
ing eficcts of accidental sparking without 9 Em . . soe : 
tamis'.ing is needed. Of the pure metals, pregnable” Hindenburg Line. are in training...ready once 
only - .tinum and gold are tarnish-resistant They faced the full fury of more to repel any attack on 
at a nperatures; rhodium may oxidize ; 
if hes'-d about 1650° F., and paladium the Meuse-Argonne...oper- American freedom. 
if he:'cad about 750° F., 

T! for utmost reliability, rhodium is i ay 
a cl unner-up to platinum and gold, 
with ladium as a cheaper and slightly 
less factory substitute. Platinum may 
be ied with up to 30% _ iridium 
or i 5% ruthenium without impair- 
ing tarnish-resistant properties; and 


gold wise with up to 30% silver. 


Silver remains entirely free from oxide 
films, but its tendency to sulphide tar- 


nishins makes it unsuitable for instrument 
contacts where utmost reliability is re- 
quired, especially when very small cur- 
rents and very low contact pressures are in- 


volved. In particular, it must never be 
used near vulcanized rubber insulation or 


ebonité ' 


For medium-duty service, where heavier EPELLING the persistent attack of corrosion is one of 
currents are handled, thin tarnish films industry’s major problems. Shining symbol of this 
have less effect on performance, and fine é defense campaign is Circle © 21—famous “18 and 8” 


silver is the most generally suitable ma- Columbium bearing alloy of the Lebanon Steel Foundry. 
terial, especially since there is a tendency 


for silver sulphide to be decomposed by With a carbon maximum of only .07, readily obtained by 
the heating effects of the spark. Failure Lebanon’s modern induction type furnaces, its Columbium 
in such circuits is usually due either to # content is ten times Carbon. Circle © 21 meets the U. S. 
welding by the current surge at make (gen- F 
erally avoidable by suitable arc-quenching 
circuits) or, in d.c. circuits, to ‘‘mate- 
tial transfer,” which results in a mound 


being built up on ome contact while a | LEBANON STEEL FOUNDRY ° LEBANON PA. 
crater forms on the other. 


Tungsten resists “material transfer” bet- ‘e. ORIGINAL AMERICAN LICENSEE Georce riscHen (swiss CHamoTTe) mETHOO 
fer than any other material, but is not 
otherwise a good contact material on ac- 
count of its tendency to become coated 
with a high-resistance oxide skin. For 
air-break contactors, copper, which is 


. . & 4 j : a | 
em LEBANON ‘inks cad Specie lly STEEL CASTINGS 
Oxide on the surface. 

Silver would be ideal except for its 


Navy’s specific corrosion requirements, in accordance 
with Specification 46-S-27 Grade 1 Welding. 
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CASTINGS « FORGINGS + WELDLESS RINGS* WROUGHT STEEL WHEELS 





Breakdowns, delays and frequent replace- 
ments are expensive. Dependable forgings that will 
minimize these troubles and give the utmost in service 
are a real economy. These are the forgings that 
Standard offers you. 


The high quality and dependability of Standard’s 
forgings are the result of years of experience. Standard’s 
expert engineering starts with the selection of raw 
materials for its own open-hearth furnaces. It embraces 
the supervision of every step in manufacture. 

Are you taking advantage of the dependability and 
economy of Standard’s forgings? 


Dependable Forgings 








occasional tendency to weld, and there are 
indications that silver-nickel, silver-graphite 
or some similar powder metallurgy prod. 
uct may be more widely adopted for this 
application. For heavy-duty air- and oil. 
break switchgear, silver-molybdenum, jj. 
ver-tungsten, and copper-tungsten “Elko. 
nites” are widely used to withstand the 
effect of the arc without burning, melting 
or excessive oxidation. 

The causes of failure of instrument and 
medium-duty contacts are considered jn 
more detail in another paper by Cuaston 
(“Materials for Electrical Contacts.” ] 
Inst. Elec. Engrs., Aug. 1941). Dust and 
dirt films are probably responsible for the 
majority of obscure troubles with instry. 
ment contacts. Apart from the more ob. 
vious preventive measures, the use of 
brightly-polished and very hard contact 
surfaces, such as are provided by rhodium 
plating, is sometimes effective in prevent. 
ing dust particles from collecting and, in 
particular, from being partially embedded 

The very conflicting literature on material 
transfer is discussed, with a view to its 
rationalization, and experiments with many 
contact materials described. Sticking of 
contacts is frequently due to the welding 
action of the current surge at ‘make’: and 
the results of measurements of the inherent 
welding tendency of contact materials are 


given. Wear tests with various noble 
metals used in sliding contacts are de- 
scribed. ICC (3b) 


New Lead-Base Bearing Alloy 


“THe PRopERTIES OF CERTAIN [EAD- 

Beartnc Autoys.” A, J. Puities, A. 

A. Smitn, Jr. & P. A. Beck (Am 

Smelting & Ref. Co.) Am. Soc. Test 

ing Materials, Preprint No. 46, June 
1941, 8 pp. Research, 


A new lead-base bearing alloy containing 
about 12.5% Sb, 3 As and 0.75 Sa is 
described, and its properties compared with 
those of conventional lead-base :nd tin- 
base alloys. 


At elevated temperatures, approximat- 
ing those prevailing in automotive engine 
bearings, the tensile strength and Brinell 
hardness of the new alloy are consider- 
ably higher than those of the standard 
lead-base alloy and equal to those of the 
tin-base alloy. In addition, it retains its 
higher hardness over long periods of ex- 
posure to elevated temperatures, whereas 
the standard alloys show considerable 
softening under such conditions. 


The rotating-beam fatigue strength and 
the flexure fatigue strength of the new 
alloy at room temperature are superior 
to those of the standard bearing alloys. 
This superiority is also fully retained at 
200° F. 


The alloy is easy to cast, retains its 
composition after repeated remelting, and 
shows relatively little loss of weight due 
to drossing. Above 350° F. the alloy 4s 
ductile enough to permit shaping as fe 
quired in certain bearing manufacturing 
processes. The solidus temperature 1s 
468.5° F. and liquidus temperature 563 
F. ° 

The properties of the new alloy indicate 
that it is superior to the lead-base and 
tin-base bearing alloys now in general use. 
There have been several installations of the 
alloy in automobiles and machinery 4 
no failures have been experienced to date, 
even after 18 months’ service in some 
cases. 

Since tin is a strategic material, the new 
alloy promises to be of great interest be- 
cause its use can decrease the amount : 
tin employed for bearing purposes. (3b) 
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Physical and Mechanical Property Testing and In- 
spection. Routine Control and Instrumentation, X-ray 
and Magnetic Inspection. Spectrographic and Photo- 
elastic Analysis. Corrosion- and Wear-Testing. Ex- 
amination of Coatings, Surface Measurements. Metal- 
lographic Structure and Constitution. 


Ultrasonics for Flaw-Inspection 


“Ucrrasonics—A New METALLURGICAL 

Ti ’ ¢C. M. Cosman (Staff) Iron 

Age. Vol. 147, May 15, 1941, pp. 48-50. 

Descriptive. 

Sonic of the results achieved with ultra- 
sonics and some of the currently feasible 
proj< of metallurgical interest using 
ultrasonic waves with vibrations above 17,- 
000 cycles/sec. show good progress mainly 
in Germany, France and Russia. 

Th ‘rmeability of metals for sound 
and i-sound is great. Fine cracks or 
impuritics obstruct the passage of the 
wave ound absorption and reflection 
takes ce. Only the shorter ultrasonic 
waves indicate the position of faults. 

Contacting of the test piece with the 
sound generator and receiver has been diffi- 
cult. >olokoff’s apparatus is arranged so 
that a louded picture of a diffraction grat- 


ing on photographic plate will indicate 
a flaw in the material under test. 

Newton suggests the possibility of using 
strong mechanical waves for fatigue test- 
ing. Within 1 hr. a sound frequency of 
10 Ke will cause 36,000,000 reversals. 

Possible uses other than for testing in- 
clude grain refinement of solidified metals, 
improvement of the nitriding reaction, in- 
creasing speed of solidification of castings, 
and expediting degassing of melts, etc. 

VSP (4) 


Thickness Test for Silver Coatings 


“B. N. F. Jet Test ror DeteRMINniING 

THE THICKNESS OF SILVER COATINGS.” 

R. A. F. Hamaonpv. J. Electrode- 

positors’ Tech. Soc., Vol. 16, 1940, pp. 
69-82. Descriptive. 


The jet test involves allowing a fine 
stream of a reagent to impinge on a coat- 
ing until it is penetrated. The thickness 
of the coating is obtained from the time 
fequired for penetration. Previously, this 
test has been applied to the testing of 
nickel, copper, zinc and cadmium coatings. 
_ *he reagent used for testing silver coat- 
ings contains 250 g. of potassium iodide 
and 7.44 g. of iodine per liter. The rate 
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of penetration of silver coatings varies 
about 2% per degree C. At 25° C. 0.0001 
in. of silver is penetrated in 5.6 sec. and 
at 18° in 6.6 sec. 

The end-point consists in the appearance 
of a bright crescent-shaped area of exposed 
basis metal. Surfaces that have been 


amalgamated before plating give a black 


spot at the endpoint. 

The rate of penetration of the coating 
depends on both the potassium iodide and 
iodine concentrations of the reagent. The 
rate falls off rapidly as the potassium iodide 
concentration falls below 250 g./1l. The 
results of the test are correct within about 


10%. AB (4) 


Surface Temperature 
Determined by Infra-Red Photography 


DETERMINATION OF SURFACE TEMPERA- 
TURES BY INFRA-RED PHOTOGRAPHY 
(‘*Bestimmungen von Oberflachentemper 
aturen durch Infrarotphotographie”) W. 
FISCHER Elektrowarme, Vol. 11, Apt 


1941, pp. 65-68. Descriptive. 

A method is described by which differ- 
ences in surface temperature of about 215 
F. can be determined with an error of + 
1°. The surface whose temperature is to 
be determined is photographed on an in- 
fra-red sensitive film either in a darkened 
room or through a filter that blocks out the 
visible light. 

The degree of blackening on the photo- 
graphic plate is given by s = log J./J, 
where J is the light intensity passing 
through a uniformly exposed area, while 
Jo designates the intensity passing through 
the general plate film. 

Jo is practically constant over the whole 
plate while J diminishes with increasing 
temperature. The lowest temperature that 
will cause sufficient blackening is about 
480° F. Photographic data and examples 
of interpretation and evaluation are given 

Ha (4) 
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Model J-5 has cylindrical 
type recorder which magni- 
fies stress-strain curve as 
much as 20 to 1. Capaci- 
ties: 0-250 and 0-500 Ibs., 
or 0-500 and 0-1,000 Ibs. 





HENRY L. SCOTT CO. 


Sool” Veils aid defense work 


85 of the current production of 
. O *Scott Testers goes to hold- 


ers of priorities on defense 
projects. Testing wires from 


4 grams to 2,000 lbs., our machines are used 
for testing filament wires for radio tubes 
and instruments, for spring wires, resistance 
wires and all types and gauges up to 1 ton. 
We also manufacture a Cartridge Assembly 
Tester used on rifle machine gun, and air- 
plane cannon ammunition. 


STANDARD OF THE WORLD 





*Registered Tracemark 


Providence, R. I. 
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Chromium Plate Thickness 


‘How Tuick a Pirate?” R. F. Yates. 
Am. Machinist, Vol. 85, May 28, 1941, 
pp. 477-479. Practical. 


Charts showing the rate of deposit un- 
der certain plating conditions and thus sup- 
plying an approximation of plate thickness 
after known time, are useful but not re- 
liable. Special microscopes can be used 
to measure the depth of plate. However, 
the plated article must be cut, polished, 
and etched; moreover, considerable skill is 
required for preparation and operation. 
[he testing period is comparatively long 


(15 min.) and the instrument. costly 
(about $300). 
A simple method suitable for deposits 


over 0.0002 in. is the Mesle or chord sys- 


tem. A grinding wheel or flat abrasive 
is used to cut through the deposit until 
the base metal is just exposed. The length 
of cut (C) is carefully measured with a 
scale; since the radius (R) of the grinding 
wheel or the part is known, the thickness 
(T) can be calculated from: T = C’/SR. 

This method is simple, requires no par- 
ticular skill or expensive equipment, and 
is almost as accurate as the mucroscope 
method. Deposits under 0.0002 in. are 
suitable neither for the microscope nor the 
Mesle method. 

A fairly accurate estimate of thickness 
can be obtained by dropping concentrated 
hydrochloric acid on the deposit (tempera- 
ture should be around 70° F.) and tim- 
ing the gassing. Each second from begin- 
ning to end of gassing is equivalent to 
one-millionth of an inch 
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Heating Acids 


THESE TECHNICAL BULLETINS 


Yours for the Asking 
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| The following bulletins giving technical data on Vitreosil 
| (vitreous silica) and Thermal Alumina Ware are now in print 
_ and any or all of them will be sent to technologists upon request. | 


No. 1—VCM Crucibles and Other Items for the Coal 


No. 2—Electric Immersion Heaters and Containers for 
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| No. 3—Gas Sampling Tubes 


4—Hydrochloric Acid Equipment 


5—Special Transparent Apparatus and Equipment 


6—Thermal Alumina Ware 
7—Pipes and Fittings 


12 East 46th Street 
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We shall be happy to assist you in applying our products to the 
solution of your problems. 


The THERMAL SYNDICATE, Ltd. 


New York, N. Y. 




















The Aminco-Brenner “Mague-Gage” cap 
measure deposits from 0.0002-0.025 ip 
thick with an accuracy of + 10%, which 
is quite good. It is based on the decrease 
in magnetic attraction existing from the 
interposition of a mon-magnetic material 
between a magnet and a magnetic hase 
After calibration with non-magnetic coat. 
ings of known thickness on steel, the 
thickness of the chromium (or other non. 
magnetic coating) can be determined. 

The advantages of this method are jts 
speed, and the fact that the material tested 
is neither marked nor destroyed. The cost 
is about $150. 

Recently special X-ray equipment has 
been developed to determine thickness and 
structure of deposit. This method is quite 
costly, and requires a skilled operator and 
photographic equipment. IZB (4) 


Determining Oxygen in Iron 


“Tuirp REPORT OF THE OXxyYGEN Sup. 
CommMItTTEE.” Foundry Trade J., Vol. 
64, May 1, 1941, pp. 293-295; May 8, 
1941, pp. 317-318. Extended abstract, 


The following papers are reviewed: a 
general summary by T. Swinden: “Recent 
Developments in the Determination of 
Oxide Inclusions in Pig-iron by the Modi- 
fied Aqueous Iodine Method”’ by E. Taylor- 
Austin; ‘“The Determination of Total Oxy- 
gen in Pig-iron by the Aluminum Re. 
duction Method’’ by E. Taylor-Austin: and 
‘Present Position of the Determination of 
Oxide Inclusions in Pig-iron «nd Cast 
Iron” J. G. Pearce. 


From the work carried out since the 
publication of the original aqueo..s iodine 
method, several valuable conclusions were 
drawn. The solution of mangan se oxide 
as such, during the decomp: ition of 


samples by aqueous iodine potass:.m-iodide 
cannot be prevented, and hence i«sults on 
this oxide cannot be obtained present. 
Iron carbide, iron phosphide, nganese 
sulphide and titanium carbide sé NO 
interference in the new procedu 

The modification introduced mounts 
the difficulties that had arisen ing *the 
more general application of the method 
originally suggested. 

The present procedure has been success- 


fully applied to a series of 45 types of 
pig iron without further complications; it 
is therefore believed that the process may 
be employed for the determination of 
oxide inclusions in all types of pig iron, 
excluding alloy irons, and that results for 
SiO., FeO, MnO (existing as manganese 
silicate) and AlOs are reliable. 

The method adopted for the determina- 
tion of total oxygen in pig iron was the 
aluminum reduction method described by 
Gray and Sanders in the Second Report of 
the Oxygen Subcommittee (See Metals and 
Alloys, Vol. 10, Sept. 1939, p. 525 LI). 
The Gray and Sanders’ apparatus was ¢m- 
ployed except that the silica combustion 
tube of the main furnace was heated by a 
winding of Kanthal (iron-chromium-alumi- 
num-cobalt) resistance wire instead of 
Silitrod elements. 


The sodium carbonate-citrate treatment, 
already used in the aqueous iodine method, 
was applied to the unignited residues from 
the aluminum reduction method. This 
procedure successfully removed the _hy- 
drolyzed silicic acid, and the results for 
total oxygen fell considerably. The final 
figures were in good agreement with those 
by the latest aqueous iodine process. 
aluminum reduction method was there 
fore modified to incorporate this treat- 
ment. 
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Photograph courtesy Walworth Co 


In the RADIUM RADIOGRAPHY set-up shown above, simultaneous ex- 
posures are being made with one radium capsule in critical areas of four 
1800 Ib. castings and four 350 Ib. castings for use in high temperature and 
pressure steam service. 


RADIUM RADIOGRAPHY provides: 


@ Inexpensive non-destructive sub-surface inspection. 


® A constant value, spontaneous, radiant energy source, which is com- 
pletely portable. 


®@ Simple operating technic requires no additional technical personnel and 
no supervision is necessary during exposure time. 


® No expensive accessory equipment is necessary. 
RADIUM CAPSULES OF VARIOUS UNIT STRENGTHS IN DURALUMIN HOLDERS MAY BE 


RENTED AT NEW LOW RATES WHICH INCLUDE FULL COVERAGE INSURANCE AGAINST 
LOSS. RADIUM MAY ALSO BE PURCHASED. 


ARE SUPPLIED WITH THE RADIUM AT NO ADDITIONAL COST. 
















HEAVY LEAD STORAGE CONTAINERS AND SLIDE RULE EXPOSURE CALCULATORS 





for j,| | RADIUM CHEMICAL COMPANY, INC. 
Detai 5 570 Lexington Ave., New York 


Marshall Field Annex Bldg., Chicago 








Commercial Pioneers In Industrial Radium Radiography 
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The preliminary percentage figures indi- 
cate the following ranges for the various 
oxides in the pig irons examined: 0.003 = 
0.020% SiOz; 0.009 = 0.045 FeO; Nil 
= 0.002 MnO; Nil = 0.008 Al.Os;; 
0.017 = 0.060 total oxides; 0.005 = 


0.020 total oxygen. The oxides as a 
whole are similar to those found in steel, 
but not necessarily of the same order. 
They are expressed in this form because 
the residue representing inclusions from 
the metal has to be ignited or subjected 
to chemical oxidation to get rid of graphite. 
They are almost certainly present in a more 
complex form, and thermodynamic con- 
siderations suggest that the inclusions to 
be expected in pig iron and cast iron, 
apart from sulphides, are alumina, silicates 


of iron and manganese and, under certain 
conditions, free FeO, MnO or SiO:. 

The calculation of the FeO and MnO 
content of the residue to silicates, allowing 
for the FeO in solution checks well with 
the determined values of SiO, in the 
residue, but this is based on equilibrium 
conditions. The amount of inclusions 
present proved to be very small, compared, 
for example, with the sulphides present. 

There appeared to be a lack of rela- 
tion between the inclusions chemically de- 
termined and those visible microscopically. 
Apart from sulphides, the inclusions visible 
in pig iron and cast iron are due to 
titanium, and these are so common that 
their presence must be regarded as normal. 

Most striking of all is the complete ab- 
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DETECTS: Blowholes — Gas Pockets — Non-Metallic Sub- 
stances — Cracks — Porosity — etc. 
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RADIUM is Tlecessary lor 


Greatest Metal Thickness 


RADIUM is Inexpensive 


RADIUM is Avail 


for SALE or RENTAL 


RADIUM is iz table 


RADIUM is Jest 


for Weld Inspection 


CANADIAN RADIUM & URANIUM CORPORATION 


630 FIFTH AVENUE 
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Rockefeller Center 


NEW YORK. N. Y. 





sence of any microscopic evidence of 

presence in ordinary commercial mate the 
of oxides or silicates of iron, man a 
or aluminum. So far as FeQ. SiO, Man 
and Al,O; are concerned, the for 7 
which they exist may well prove too allt 


in quantity for microscopic identification 
AIK (4) 


Testing “Brittle” Alloys 


“BPVALUATION OF THE PLasticity op 
BrittLe Cast ALtoys,” Ya, B. FRip- 
MAN & Z. Ya. KIRENSKAYA. Zavodskaya 
Laboratoriya, Vol. 10, Jan. 1941, pp 

80-86. Experimental. In Russian ’ 


Cast iron, magnesium cast alloy, and 
various aluminum cast alloys were tested 
by tension, torsion, compression, and jp. 
dentation. It is suggested that as a new 
method in controlling the quality of brittl= 
alloys measurements should be made of the 
diameter of the imprint at the forded 
of the first crack during indentation This 
method is claimed to be more accurate in 
evaluating the plasticity of alloys than the 
determination of elongation. In addition 
the method is simple and may be applied 
at various temperatures. The test speci- 
mens required are discs 0.120 or 0.280 in 
high and 0.75 in. in diameter : 


BZK (4) 


Methods of Studying Alloy Systems 


“THE EguiLispriumM DIAGRAM oF THE 
System Sitver-Zinc.” K. ’. Am 
prews. H. E. Davies, W. Hume- 


Rotnery & C. R. Oswin. Proc. Roy, 
Sec. [A], Vol. 177, Jan. 1941, pp. 
149-167. Research. 


In addition to describing a re-Jetermina- 
tion of the phase boundaries in the silver- 
zinc system, this paper makes a critical 
comparison of the accuracy of (a) heat- 
ing and cooling curves, (b) microscopical 
observations on quenched specimens, and 
(c) X-ray measurements on annealed and 
quenched filings as methods of investigat- 
ing various types of alloy systems. 
{"Classical” as well as X-ray methods were 
used in the present work, and the result 
is likely to rank as one of the foundation 
stones of metallurgical literature —J.CC.} 

The liquidus curve determinations agree 
closely with those of Heycock & Neville; 
it is established that for this system the 
hypothesis of “whole number liquidus 
factors’ does not apply. 

The beta liquidus and soludus curves do 
not coincide at 50 atomic % Zn, as has 
been previously suggested, there being @ 
freezing range of about 344° ©. The 
X-ray determinations by Owen & Edwards 
of the solidus boundaries of the beta phase 
are not confirmed, errors in the X-tay 
work being attributed to decomposition of 
the beta phase during quenching. 

Generally speaking, the “classical” 
methods appear more reliable than high- 
temperature X-ray methods. The great 
source of error in X-ray methods is the 
uncertainty of the actual composition of 
the small mass of filings (microchemical 
methods of analysis being essential) and 
of their uniformity. 

In this connection, it is emphasized that, 
contrary to the general belief, short a 
nealing periods are not generally sufficient 


to eliminate inhomogeneity in filings. 
jcc (4) 
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INSPECTION TIME SE ASHES 






BY NEW G-E MILLION-VOLT INDUSTRIAL X-RAY UNIT 


You Can Now Do Work in 
SECONDS and MINUTES 


That Formerly Required 


HOURS and DAYS 


The new G-E million-volt industrial x-ray unit is a full 
answer \v imperative defense requirements that demand 
an accurate, high speed method of inspecting large cast- 
ings, pressure vessels, and weldments. 


Slashes Inspection Time—Speeds Production 


G-E’s new million-volt industrial x-ray unit will take 
radiographs through various metal thicknesses — from 
one inch on up—in seconds and minutes as compared 
to hours and days! Thus, vital inspection time is saved, 
and production is speeded up. 


Of equal importance is the fact that, with the million- 
volt unit, no time is required to prepare the casting 
for radiography even when the area to be radiographed 
consists of widely varying metal thicknesses. 


Safe, Simple, and Flexible 


Completely shockproof, the G-E million-volt unit pro- 
Vides 100 per cent electrical safety, simplicity of oper- 
ation, and flexibility of application. Not only will it 
produce films which provide a wealth of sharp diag- 
Rostic detail, but, in addition, the easy-to-operate con- 
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trol panel includes every facility so that results can b» 
duplicated easily and accurately. Like all other G-E 
Industrial X-Ray Units, it is designed and built to with- 
stand the rigorous service expected of industrial equip- 
ment. 
Write, Today, for Details 

General Electric X-Ray offers a complete line of in- 
dustrial x-ray apparatus—with a full range of power up 
to and including one million-volts—with a wide variety 
of types to meet every requirement. In addition it offers 
you the services of its corps of experienced x-ray engi- 
neers in applying just the right method and unit to 
meet your particular need. To request information 
about the new G-E million-volt unit, or the services of 
G-E x-ray engineers in applying x-ray to your problem, 
write, today, to Department R28. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL., U. S. A. 
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Metallurgy for Engineers 


MODERN METALLURGY FOR’ ENGINEERS. 
By Frank T. Sisco. Published by Pitman 
Publishing Corp., New York, 1941. Cloth, 
64, x 9% in., 432 pages. Price $4.50. 


In the past few years, several books 
labeled “Engineering Metallurgy,’ ‘‘Metal- 
lurgy for Engineers,’’ ‘‘Practical Metal- 
lurgy,’ or similar titles have appeared, 
each with the purpose of panning the 
available information down to nuggets and 
gold dust, for the benefit of those already 
well grounded but too busy to mine the 
new ore of current periodical publications. 
For the benefit of those not formally 
grounded in metallurgy, but forced, from 
their work as engineers, to deal with 
metallurgical matters, the books have to 
start from first principles, thus making 
them eligible for college text books, or at 
least for collateral reading. 

These books, dealing with both ferrous 
and non-ferrous topics, have to cover a lot 
of ground; hence, only the highest spots 
can be hit by a one-volume work. Many 
of the same high spots are naturally picked 
out by each one of the various authors; 
the minor differences in contents reflect 
the opinions of the individual authors as 
to what items of secondary interest the 
type of reader he aims to reach will most 
profit by. 

So the books differ in what is included 
and what is left out, in the emphasis put 
on each topic, and in the clarity of pre- 
sentation and general readability. 

Sisco’s main topics are relation of struc- 
ture to properties; significance of static 
and dynamic properties; heat treatment of 
steel; precipitation hardening; cast iron; 
carbon, iow alloy and high alloy steels; 
tool and die steels, light alloys; copper- 
base alloys; other non-ferrous alloys; ma- 
chinability, wear resistance and deep draw- 
ing properties; corrosion; and effect of 
temperature. 

The emphasis placed on the topics and 
their sub-divisions is good. Omissions 
there have to be in any such book, and 
omissions there are, but nothing worth 


Nh 
A 
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books 


quarreling about. In other words, the 
selection is excellent. 

It is in the method of presentation and 
its readability that the book scores heavily. 
The reviewer has glanced through a lot of 
such books in eleven years of reviewing, 
has carefully read certain parts of most of 
them, and has less carefully read those 
parts that are repetition of oft-stated truths 
that have seldom been as well discussed 
as they were in the old books by Howe 
and by Sauveur, but this is one of the 
few in which he has read nearly all of it, 
at one sitting, and with enjoyment and 
appreciation. When a book that one 
opens with the plan of just glancing 
through it, can make one actually read 
it when he isn’t hunting for any specific 
information, it has something. 

After years of editing the Alloys of 
Iron Monographs, coldly formal in tone 
and necessarily with abtruse, high-brow 
sections, it must have been a relief for 
Sisco to use informal phraseology where 
it best drives home a truth, and to omit 
high-brow material of doubtful utility to 
the probable readers of a work with this 
title. 

It's a good title and the book fits the 
title. 

—H. W. GILLETT 


Hot Tinning 


Hot TINNING. By C. E. Homer. Pub- 
lished by Tin Research Institute (Pub. No. 
102), England (In the United States: 
Battelle Memorial Institute, Columbus, O.) 
1941. Paper, 8Y4, x 104%, in., 28 pages. 
Price: No charge to those interested. 


This booklet gives complete, workable 
information on the hot tinning of steel, 
alloy steels, cast iron, copper and copper 
alloys. In particular, sections dealing with 
the preparatory steps of degreasing, pickl- 
ing, and fluxing are informative and prac- 
tical. The tinning operation itself is ade- 
quately covered to include the handling of 
articles of various sizes and shapes, as well 


as the different methods of tinnin 
maintenance of good working cond 
_ Other important sections include the ae 
tinning of milk cans and other articles 
the removal of iron and copper from the 
tinning bath, terne coating, and tinnj 
articles on the inner surface only by win 
ing methods. A list of 30 "7 


references, 9 
illustrations and several tabulations are in 
cluded. 5 


—B. W. GONSER 
Aircraft Welding 


AIRPLANE WELDING AND MATERIALS, B 
a Johnson. Published by G odie 
Willcox Co., Inc., Chicago, 1941. Fle xible 
binding, 5/2 x 8 in., 409 page Price 
$3.50. : io 

This is a very practical handbook, for 
the information of welders and inspectors 
of welds on aircraft. The metallurgy in. 
volved, particularly that of S.A.E. X 4130 
steel, and of aluminum and nickel alloys 
is very briefly, but accurately, discussed. — 
Modern equipment and modern methods 
for welding, some of them too new to have 
had adequate discussion in older hand. 
books, receive attention. On the metal. 
lurgical side, grain size, harden bility and 
the like are brought to the practical man’s 
attention as of equal importance with com. 
position. 


As would be expected from Johnson's 
long experience in the field, book is 
accurate and authoritative. Th surprising 
thing is that a man who know. so much, 
can say it so well in so few w 

—H GILLETT 
Gears 


GEARS AND GEAR CUTTING. ed by F. 
]. Camm. Published by Chem Publisb- 


ing Co., Inc., Brooklyn, N 1941. 
Cloth, 53% x 8% in., 144 p Price 
$2.00. 


Mr. Camm presents a brief an! thorough 
treatise dealing with methods of cutting 
all types of gears, including spur gears, 
helical gears, worm gears, bevel gears, 
spiral and screw geafs. 

The book is divided into twelve chap- 
ters covering such subjects as types of 
gears, methods of cutting, gear generation, 
gear-wheel forms, gear trains, methods of 
mounting, measuring of gears, cutting tools, 
load capacity of gears. efficiency of gears, 
and useful formulas for gears. 

It is well illustrated with photographs 
of various types of gears, cutters and ma- 
chine tools. The numerous diagrams, 
sketches and formulas for engineering de- 
sign and inspection add greatly to its 
value. The text is clear, concise and to 
the point. 

This volume is a very useful reference 
handbook for the designer, inspector 


manufacturer of gears. 
—N. E. WoLDMAN 


Other New Books 


Forminc Atuminum. Published by Aluminum 
Co. of America, Pittsburgh, 1941. — 
spiral-bound, 5% «* 8% in., 53 pages o 
charge. An unusually valuable manual cov 
ing the blanking, piercing, drawing, we 
embossing, etc., of sheet aluminum 4 
alloys. 
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- can speed up your carburizing processes to 







y meet current demands—reduce the time needed for 
: cleaning carburized parts—by employing the Aerocarb 
: | ; 
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Balanced Bath. 
¢ 
Aerocarb offers you these outstanding advantages: 
4 Rapid penetration in case depths from .002” 
4 to .030’’. 
l- 


Uniform results in every heat. 


0 . Payee ‘ . Courtesy of International Business Machines Corporation, 
5, Flexibility in operation. e . 
$ These cams and latches for business machines are quickly and economically . 
. Elimination of bailing out—additions of the carburized with Acrocath. 
e acti rt “ arog 29 ass ad Aerocase*, to meet the needs of almost any job. Cyana- 
. ee ee . ee ee ee ee mid’s field engineers will be glad to recommend the most 
. ee economical heat-treating methods for your requirements, 
d Quick, easy cleaning of heat-treated parts. 
§ 


Low drag-out losses AMERICAN CYANAMID 


Elimination of need for special equipment. 











; ma & CHEMICAL CORPORATION 
s Chee k ihiese advantages of Aeroc arb in vour heat- treating : A Unit of American Cyanamid Company 
g requir: nents. Cyanamid offers a full line of case harden- 30 ROCKEFELLER PLAZA + NEW YORK, N. Y. 
1, ing ani « arburizing compounds, including Aerocarb and °Yiciticnard et Amertein Crennndd Company eapliel 
to case hardening compounds of its own manufacture. 
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, ball-and-sock et 
principle for 
; flexibility 


Production without interruption is 
what insures maximum output. 
That is why heat treaters rely on 
PYRASTEEL Flexible Trays and 
other furnace equipment to with- 
stand high temperatures during long 
charges. 


PYRASTEEL resists heat and cor- 


; rosion throughout the heat treating 
range, and eliminates the costly de- 
; lays due to burnouts and _ break- 
. downs. 
it is doing a great job in defense 
work and industrial plants, where 
: steady, unfailing service is vital in 
i oe ee ae today’s emergency. | 
STEEL Flexible Trays | 
: . « » for handling mis. Write for PYRASTEEL | 
cellaneous castings Bulletin and mention 
through the heat treat- the needs of your prob- 
ing furnace. lem. 
: (,HICAGO STEEL [}OUNDRY (COMPANY 
: 2 nt US 
| YY ID) 3 | 
: PYRASTEEL CHICAGO EVAN ST EL 
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By Edwin F. Cone, Editor 


A statement recently released by the Aluminum Co. of 
America is to the effect that during 1939 the country’s 
output of aluminum was 327,000,000 Ibs. ‘Domestic pro- 
duction at present (June) is at the rate of nearly 600,000,- 
000 Ibs. annually, and by July, 1942, will reach 825,000,- 
000 Ibs. a year.” By July, 1942, the company’s output will 
be more than double the production built up over a half 
century; it will then amount to more than 720,000,000 Ibs. 
It is further stated that the ‘forging capacity in the plants 
of the Aluminum company has been increased approxi- 
mately 175 per cent; extruded shapes capacity, sheet ca- 
pacity, and tubing capacity have in each case been more 
than doubled, while wire, rod and bar capacity is up 130 
per cent, and sand casting capacity is now approximately 
200 per cent more than it was at the start of the war in 
September, 1939.” 


British Razor Blades 


One of the rather novel trends, caused by the war, and 
one not naturally expected, is the huge export market for 
razor blades developed by British makers, a market largely 
in the hands of Germans before the war. We are informed 
by Cricklewood Razor Blades, Ltd., of Humber Road N. W.., 
London, England, that 33 British manufacturers exported 
last year an average of 1,125,000 razor blades a day. ‘The 
enormous total of 456,250,000 blades would, end to end, 
run to 12,600 miles and the value to £700,000 a year.” 

One reason for this development is stated to be the fact 
that these producers have stopped making the blade holed 
to fit only a particular make of safety razor; most of the 
blades are 3-hole universal type fitting any razor made. 


Electric Steel—“Bottleneck”? 


In a report to the stockholders of the Republic Steel 
Corp., T. M. Girdler, chairman, and R. J. Wysor, presi- 
dent, state that electric furnace steel has been one of the 
potential defense bottlenecks and Republic has been ex- 
panding rapidly in this department. At the close of 1939 
Republic's electric steel capacity was 146,000 tons per 
yr., and when two new furnaces just ordered are installed 
it will reach 725,000 tons. Republic's electric steel goes 
into armor plate, anti-friction bearings, alloys for aircraft 
and gun linings, etc. 
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Electric Furnaces in Steel Foundries 


In the April 1940 issue of METALS AND ALLOys, page 99, 
there was an article—‘Steel Foundry Progress in Melting 
and Heat Treating.” It was based on an analysis of the 
“Directory of Steel Foundries in the United States and 
Canada—1940,” published by the Steel Founders’ Society 
of America. 

That analysis showed 319 electric melting furnaces of 
all types in the industry in 1939. A similar analysis of the 
1941 edition of the Directory shows that there are 329 fur- 
naces, a gain of 20 in 1940. This expansion will probably 
be considerably larger this year. 

Induction Furnaces: The 1941 analysis referred to shows 
a distinct gain in the installation of high-frequency in- 
duction furnaces. There were 23 in 1939—by 1940 this 


had expanded to 30, according to the Directory. 


Distribution of Finished Steel 


Reversed trends in the distribution of finished steel in 
1940 as compared with 1939 are shown by a survey and 
inalysis by the American Iron and Steel Institute, its first 
attempt of this kind. Most of these are the result of the 
dislocation of industry by the War. Leading all the 
lets last year are exports which made up 17.7 per cent of 
the total—in 1939 these stood seventh at 6.53 per cent. 
Among domestic consumers the automobile stood first last 
year at 15.7 per cent—in 1939 this industry stood a 
top at 18.10 per cent, including exports. This is the ninth 
consecutive year that it has held first position among do- 
mestic users. The second largest last year among dom«<stic 


consumers was building and construction at 10.8 per cent, 
reflecting the building of plants and cantonments—in 1°39 
this industry's position was third. Ranking third 

mestically was the railroad industry last year at 10.8 per 
cent—it stood second in 1939. Of interest is the role of 
warehouse distributors—14.6 per cent in 1940, third anong 


all consuming lines and a new record in tonnage. 


Defense Jobs 


The U. S. Steel Corp.’s subsidiaries are now training 
15,000 employees for skilled defense jobs—described as 
“one of the largest programs in the history of American 


industry.” This is a highly important trend and will do 
much to help in the supply of skilled workers in the De- 
fense Program. The training is of two kinds—to fi 
man for the next higher job in regular mill operations, 
to equip him for special defense operation. 


Small Additions of the Less Common Metals 


The addition of small percentages of certain unusual 
elements to steel expands. We have had lead for ‘‘Led- 
loy,” titanium and columbium for stabilizing stainless steel, 
selenium in free machining stainless and so on. Now 
comes another rather startling development—bismuth in 
stainless steel, bestowing thereon free-machining qualities 
and welding properties with other advantages. It was an- 
nounced for the first time at the A.S.T.M. convention in 
Chicago, June 26. 

Analogous to this are the additions to certain non-fer- 
rous metals or alloys, cons¢picuous among these being beryl- 
lium in beryllium-copper. 

This trend is expanding rapidly and the results, in some 
cases rather astounding to the layman, are highly beneficial. 
We may look for still others. 


(Additional “Trends” on page 260) 
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Meehanite 
Dies. 


“AS CAST". Dense, uniform metal structure provides 


irface that often can be used without further 


UNUSUALLY WEAR RESISTANT. Controllable Brinell hardness, 
a self-lubricating surface, toughness, and unusual strength 
in compression permit deep drawing operations and long 
production runs without scoring, scuffing, or seizing. 
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At the Vultee Aircraft plant, Downey, California, a die, punch, and blank 
holder—all made of MEEHANITE—are used for drawing aircraft engine exhaust 
collector rings to the shape shown at the left. The material, a blank of which is 
shown at the right, is stainless steel. Production speeds are comparable to similar 
work in automotive plants. The engineering properties of Meehanite—predetermined 
before pouring—make it an unusually fine material for aircraft drawing operations. 


REDUCED TOOLING COSTS. Meehanite cast-to-form dies can 
reduce initial tooling costs substantially and practically 
eliminate subsequent buffing. Intricate shapes canbe pro- & 
duced more economically than with many other die metals. \ 


Meehanite Research Institute - 311 ROSS STREET - PITTSBURGH, PA. 


Ansonia, Conn......................Farrel-Birmingham Co., Inc. 
OOM OUD. cs cccicwenecscvtcess H. W. Butterworth & Sons Co. 
= Bridgewater, Mass....................-005- The Henry Perkins Co. 
UN CR ciees ccscekedevesecad Pohlman Foundry Co., Inc. 

& Charleston, W.Va.................. Kanawha Manufacturing Co. 
~ Chattanooga, Tenn...................... Ross-Meehan Foundries 
= Chicago, Ml..........................Greenlee Foundry Company 
= Cincinneti, Ohio................ Cincinnati Grinders Incorporated 
& Cincinnati, Ohio............ The Cincinnati Milling Machine Co. 
a mmavatend, Glie. .........ccccccee Fulton Foundry & Machine Co. 
i. ccacicestabns as The Stearns-Roger Mfg. Co. 
=, Detroit, Mich. aS oe peaeul Atlas Foundry Co. 
: 3 Flint, Mich... ...... .General Foundry & Mfg. Company 

; Hemilton, Ohio ....Hamilton Foundry & Machine Co. 
& irvington, N.J............. .....Barnett Foundry & Machine Co. 
I, Sia... vcedocce veoneeswea Kinney Iron Works 
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Cs io. ae ponseceséaseeseaecn Koehring Company 
Mt. Vernon, Ohio, Grove City, Pa.. .Cooper-Besserner Corporation 
New York, N.Y.........The American Brake Shoe & Foundry Co. 
IE, Gs 5 oes ico cs cecct sends ben Vulcan Foundry Company 
EEGs 5. db bcclecctusdes nce sepebpa’e veociee E. Long, Ltd. 
Philadelphia, Pa... Florence Pipe Foundry & Machine Co., 

(R. D. Wood Company, Selling Agents) 


Phillipsburg, N. J..................Warren Foundry & Pipe Corp. 


Paeteteerate, Pes... ecw cee eeeee, Meehanite Metal Corporation 
Pittsburgh, Pa.................. Rosedale Foundry & Machine Co. 
8 See American Laundry Machinery Co. 
I bos 6 0 bcccednceuse soe 0s boashses Banner Iron Works 
St. Poul, Minn............... «2... -se eee teee-.-Walley Iron Works 
London, Eng......... The International Meehanite Metal Co., Ltd. 
Waterloo, N. §. W.......... Australian Meehanite Metal Co., Ltd. 


Johannesburg, South Africa, Meehanite Metal Co. (S.A.) (Pty.) Ltd. 
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By Edwin F, Cone, Editor 


Low Sulphur in Pig tron 


More than one large steel producer is seriously consider- 
ing the installation of special apparatus for desulphurizing 
the molten pig iron from the blast furnaces. It is claimed 
that a pig iron running 0.04 to 0.06 per cent can be re- 
duced quickly to 0.03 per cent or less by the use of soda 
ash in some form. This is said to make it possible to 
modify the blast furnace practice which insures a pig iron 
low in sulphur. Hence the speed-up of the furnaces is 
increased by a substantial percentage. 


Steel Ingots 


The Defense and Aid - to - the - Democracies Program is 
boosting the steel ingot production to record high totals 
The output for the first half of 1941 at 40,912,000 net tons 
is 40 per cent above the same period in 1940. 

This indicates a total for the year of approximately 
85,000,000 tons—the 1940 total was 66,982,686 tons. 


Saving Defense-Needed Metals 


Typical of what is being done throughout the automobile 
industry in the saving of metals needed for defense is the 
program of one large producer as reported by a member of 
the metallurgical staff. In its 1940 models this company 
used 14 lb. Mg per car; now it uses only 0.006 lb. per 
car. Nickel has been reduced from 2.07 lbs. to 0.32 Ibs. 
per car. Aluminum was used at the rate of 4.13 lbs. per 
car, including 1.06 lbs. of primary grade; all the aluminum 
now used is secondary grade. As to zinc, formerly used at 
35 Ibs. per car, this has now been reduced to 23.1 Ibs. with 
further savings indicated. 


What Next in Capacity! 


There has been talk in some Government circles of a 
necessary expansion in the American steel industry by 1942 
of surprising proportions—up to 120,000,000 tons of ingots 
and 25 more blast furnaces! Rather fantastic, especially 
when the material necessary to provide such an expansion 
would be almost impossible to procure. It is difficult 
even now to secure the raw materials for operating present 
equipment. 


Die Castings of Lead 


A greater amount of die castings of antimonial lead js 
now being made than ever before. This is due to the 
fact that zinc is not now available in the quantities formerly 
used in this industry, because of the demands of the De. 
fense Program. Though lead is 1.6 times as heavy as 
zinc it is being incorporated as die castings for wind shield 
wipers, electric fan bases and so on. While there are cer- 
tain manifest objections to lead as compared with zinc as 
a base for such castings, it is a case of take the lead—or 
else. 

While there is not much likelihood of a permanent 
stringency in lead, the antimony required for these ersatz 
die castings is enough to unbalance the antimony situation. 
which has already been made precarious through the large 
increase in use of Sb:Os as pigment and opacifier. 


More Aluminum Fabricated Products 


At its plant in Los Angeles, Cal., the Aluminum Co. of 
America has increased its equipment to the extent that the 
capacity for sand and permanent-mold castings all have 
been increased 40 per cent and the capacity for forgings 
350 per cent. The new extrusion plant will soon be turn- 
ing out extruded shapes at the rate of 1,019,000 Ibs. per 
month and the new rivet plant at the rate of 70,000 Ibs. a 
month. 

By March, 1942, the forging capacity of the company’s 
Vernon works, a section of Los Angeles, will have been 
increased an additional 50,000 lbs. a month. 

The Lafayette (Ind.) works of the company is a | 
new plant. By December this year, the extruded sha; 
pacity will have been expanded to 4,256,000 lbs. or six : 
that of 1939, and the tubing capacity will have 
1,034,000 Ibs. a month or nine times that of 1939 
latter, however, by April, 1942, will have been exp 
to 1,348,000 Ibs. per month or 11 times that of | 
all this as per an announcement by the company. 


Electric Steel 


As reported in our June issue, page 729, the total 
put of electric steel in 1940 reached a new high at 1,700,- 
006 net tons. This was 2.54 per cent of the total steel 
output, also a new record. While the electric steel output 
this year will no doubt surpass that for 1940 at over 2, 
000,000 tons, it is not improbable that its percentage of the 
total output will be less than in 1940 because of the greater 
increase in the production of open-hearth and Bessemer 


steel due to the Defense program. 


Substitute for Tin in Solder—Silver 


According to a report of a committee. of the National 
Academy of Science to the O.P.M. silver is suggested as a 
substitute for tin in solder. All-out replacement of tin in 
solder can be effected by the use of 66,000,000 oz. an- 
nually, and at about the same cost. Two to 5 lbs. of Ag 
may replace 40 to 50 Ibs. of Sn. The search for substitutes 
is bringing results! 

By all-out substitution in every possible line, said the 
committee, which would fequire construction of much spe- 
cial equipment and some temporary hardship, it 1s believed 
that at least 75 per cent of the tin ordinarily used could 
be replaced. This means that domestic smelting of Bo- 
livian ores would supply most of the irreducible minimum. 

(Additional “Trends” on page 258) 
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Oil tank fabricated f Dow. 
METAL by The Dow emical 
Company for the Public 
Aviation Corporation 





i ’ A CITATION OF USEFULNESS 
drawn parts are made are of vital impor- 


It is gratifying to Dow 
tance in defense work. These are advan- 
tages that may be helpful to you in your 


, . is 4 iori ist is, truly, a Citation of 
own manufacturing °perations. Dow is in a indispensable usefulness whicr 
4s : . . reciates. 
& position to assist YOu in national defense oe 


work in which you may now be engaged. Working with you for America 


MIDLAND. MICHIGAN 


New York City, St. Louis, Chicago, San F 
Seattle, Houston 


INGOT . CASTINGS . PORGINGS EXTRUSIONS 


*Trade Mark Reg. U.S. Pat. Off. 


